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ABSTRACT 
The current study examined teacher ratings of the executive capacities of child and 
adolescent groups of ADHD-diagnosed students and matched controls. Teacher ratings of 
each clinical group were compared with the teacher ratings of a group of matched 
nonclinical peers, then the teacher ratings of the child and the adolescent clinical groups 
were compared.  The data for both clinical groups and their respective matched control 
groups were part of the data collected during the standardization of the McCloskey 
Executive Functions Scale – Teacher Report Form (MEFS-TR).  It was hypothesized that 
when compared to their matched control groups, teacher ratings of the ADHD-diagnosed 
child group would reflect a greater number of executive capacity deficits within the 
Academic Arena of Involvement than the Self/Social Arena of Involvement.  Results 
supported to some degree the hypotheses; for many aspects of executive control, 
significantly larger percentages of ADHD-diagnosed students than matched controls were 
rated as having more deficits within the Academic Arena than within the Self/Social 
Arena and significantly larger percentages of ADHD-diagnosed children than matched 
controls were rated as having more deficits within the Self/Social Arena and within the 
Academic Arena than ADHD-diagnosed adolescents.  
 
Keywords: executive functions, Attention Deficit Hyperactivity Disorder (ADHD), age 
differences 
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CHAPTER 1 
 
INTRODUCTION 
 
Within the last few decades, there has been an increased interest in the 
psychological construct of executive capacities, especially concerning the role of 
executive functions (EFs) in Attention Deficit Hyperactivity Disorder (ADHD). A 
diagnosis of ADHD often results in various socioemotional, behavioral, neurological and 
executive function deficits.  These deficits may affect an individual’s functioning in an 
educational environment and in carrying out simple tasks in one’s daily life. Prevalence 
rates of individuals diagnosed with ADHD are around 5% for children and 2.5% for 
adults (American Psychiatric Association, 2013). A majority of the research on ADHD is 
focused on diagnosing and understanding symptoms in children.  Regardless of age 
however, most of the symptoms exhibited by individuals diagnosed with ADHD are 
reflective of executive capacity deficits. The relationships among executive capacities, 
particularly as they are used for complex tasks, appear to change over the course of 
development. Many executive capacities that are involved with cognitive capacities such 
as working memory, shifting, and planning, demonstrate significant growth after age 5 
(Best, Miller & Jones, 2009). Important applications of executive functioning research 
include understanding the role of school-age children’s executive capacities in various 
aspects of school performance, as well as social functioning and emotional control.  
Due to deficits or delays in the development of executive capacities, children with 
ADHD may exhibit different or less positive approaches to learning as compared to 
children without ADHD (Barnard-Brak, Stevens, Xiao, & Chestnut, 2016). In general, 
daily tasks that require getting organized, focusing and sustaining attention, using
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 working memory, planning, and decision making depend on effective executive 
capacities. Therefore, impairment of EFs can have negative effects in various everyday 
life situations and activities, including the ability to achieve in school, function 
independently at home, and maintain appropriate social relations (Chan, Shum, 
Toulopoulou, & Chen, 2008). In school, effective use of executive capacities is necessary 
for comprehending complex information, analyzing problems, recalling specific facts as 
needed, drawing inferences, making judgments, and thinking critically (Levine, 1999).  
  The concept of Executive Capacities (EC) refers to one’s ability to cue his or her 
brain’s neural networks to initiate functions related to higher order mental processes. 
Specifically, these can include reasoning, problem solving, organization, planning, 
working memory, behavior regulation, and self-monitoring as well as the ability to focus 
and sustain attention (McCloskey, Perkins & VanDivner, 2008; Williams & Thayer, 
2009). With the emphasis placed on the effects of ADHD-related executive deficits or 
maturational lags during early childhood and elementary school age years, the changing 
nature of ADHD symptoms over time has not been widely researched (Emser et. al, 
2018). This study will attempt to add to the literature about possible differences in the 
expression of ADHD symptomatology in childhood and in adolescence as reflected in 
teacher ratings of a wide range of self-regulation executive capacities and ratings of self-
realization and self-determination. 
Statement of the Problem   
Individuals with ADHD exhibit poor use of executive capacities, which 
complicate the planning and organizing of daily life tasks across the lifespan. Deficits or 
maturational lags in ECs can lead to behavioral and academic challenges. Further, self-
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regulating consistent with expectations in school requires the efficient activation and use 
of a number of executive capacities.  Presentations of ADHD symptoms may change 
from childhood to adulthood. The student must sustain attention and cognitive effort in 
order to remember and manipulate bits of information. According to Lehto, Juujärvi, 
Kooistra and Pulkkinen (2003), students exhibiting EC deficits may struggle with 
academic success as well as with daily functional activities. According to various studies, 
EC problems exhibited by individuals diagnosed with ADHD contribute to overall 
problems with academic performance, social interaction, truancy, and discipline issues 
(Thorell, 2007). Therefore, there is a significant impact on the academic, social and 
cognitive growth and development of these individuals.  ADHD symptoms typically 
manifest between the ages of 3 and 6 and can continue through adolescence and 
adulthood (Eisenberg, 2012). Symptoms of ADHD can be mistaken for emotional or 
disciplinary problems or missed entirely in quiet, well-behaved children, leading to a 
delay in diagnosis. Adults with undiagnosed ADHD may have a history of poor school 
outcomes, problems at work, and/or difficult or failed relationships (Eisenberg, 2012). 
ADHD symptoms show significant normative developmental changes over time 
(Olsen, 2002). Therefore, understanding how the symptoms may change in their 
presentation as individuals with ADHD age is an important area for research.  Few 
research articles, however, discuss age differences; very little empirical work has 
systematically compared ADHD symptom presentation across key developmental periods 
from preschool to adulthood. Consequently, this study will examine cross-sectionally 
how teacher ratings of the presentation of executive capacities difficulties may change 
EXECUTIVE CAPACATIES AND MENTAL HEALTH 4 
from childhood to adolescence for individuals diagnosed and in comparison to age-
matched nonclinical peers.  
A student with ADHD may present with different symptomatology from 
elementary to high school. Therefore, it is important to understand the various symptoms 
that could change in presentation from one age group to another. 
Therefore, in order to assist students diagnosed with these conditions, it is crucial 
that school and clinical professionals develop a comprehensive understanding of the EC 
deficits associated with these disorders across time and age. Consequently, the selection 
of the most appropriate treatment methods or interventions to address EC deficits at 
different ages is critical in assisting individuals diagnosed with ADHD to ensure that 
their educational needs are being addressed in an effective manner.  
Purpose of the Study  
The purpose of this study was to utilize a comprehensive, multidimensional, 
holarchical model of executive capacities operationalized in the form of the MEFS 
teacher rating scale to examine differences in teachers’ perceptions of the EF capacities 
of two groups of ADHD-diagnosed students that differ in age range compared to non-
clinical control groups of students of similar ages. During standardization of the MEFS, 
teacher ratings were obtained for a group of students that were identified as ADHD.  
After standardization, these students were matched by demographic variables to a sample 
of students that were not identified with any clinical condition. The ADHD-diagnosed 
group and the matched control group was split into two age groups -one group of students 
ranging in age from 5 to 10 years and one group ranging in age from 11 to 18.  The 
current study will examine the teacher ratings of the two ADHD-diagnosed age groups 
EXECUTIVE CAPACATIES AND MENTAL HEALTH 5 
and their matched non-clinical counterpart age groups in order to determine in what 
ways, if any, teacher ratings of students diagnosed with ADHD differ from the teacher 
ratings of students not classified with any clinical condition and if these ratings change 
based on the age of the students being rated. This study will analyze the similarities and 
differences between the two ADHD-diagnosed age groups as well as comparing each 
ADHD-diagnosed age group with their matched control samples. Therefore, conclusions 
drawn from the data analyses hopefully will aid in refining the selection of treatment 
methods and interventions that are used to address academic and social/emotional 
difficulties exhibited by students diagnosed with ADHD at different ages. 
Summary 
The literature review that follows will attempt to provide greater understanding of 
the complex concept of executive capacities by examining multiple definitions and 
models of executive control, as well as neurological correlates and the importance of EC 
use in effective social/emotional functioning. More specifically, the relationship between 
ECs and ADHD in children and adolescents will be discussed.  Additionally, changes 
across age groups in the pattern of executive deficits of children and adolescents 
diagnosed with ADHD will be explored. 
The literature related to current state of the art in EC assessment and current 
approaches to intervention for ADHD will be reviewed as well.  Limitations in regards to 
the current practices in assessment and intervention for those with disorders involving EC 
difficulties will be discussed, as well as limitations to the current state of knowledge of 
age differences across EC deficits and the lack of research in specific areas. The chapter 
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questions that will be addressed in the study. 
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CHAPTER 2 
LITERATURE REVIEW  
Research on the psychological construct referred to as executive functions 
(referred to in this dissertation as executive capacities or EC) has increased greatly in 
prevalence in the professional literature.  Likewise, the EC construct has been utilized 
more prominently to guide psychological and academic interventions over the few past 
decades. ECs are best described as a set of cognitive capacities that cue when and how to 
perceive, feel, think and act in specific ways to function effectively in various contexts  
(McCloskey, Perkins & VanDivner, 2008; McCloskey & Perkins, 2012).  More 
specifically, ECs are used to cue and direct various cognitive capacities including 
planning, organization, reasoning, working memory and self-monitoring (McCloskey, 
Perkins & Diviner, 2009; Williams &Thayer, 2009).  All individuals may demonstrate a 
pattern of EF strengths and weaknesses; however, those diagnosed with Attention Deficit 
Hyperactivity Disorder (ADHD) have historically exhibited deficits or maturational 
delays with many ECs that can interfere with their ability to succeed in various settings. 
Specifically, individuals diagnosed with ADHD demonstrate difficulty with focusing and 
sustaining attention and hyperactivity, and/or impulsivity (American Psychiatric 
Association, 2013). Therefore, a majority of the literature has indicated, or at least 
explored the potential for, a causal role for ECs in the emergence of ADHD or similar 
types of symptoms (Halperin et al., 2008).  
 The construct of ECs has been used to characterize some of the difficulties 
associated with many different mental disorders; however, it has been noted that there is 
no broad consensus on the definition of this psychological construct (Jurado & Roselli, 
EXECUTIVE CAPACATIES AND MENTAL HEALTH 8 
2007).  Historically, the term central executive was used by Baddeley and Hitch (1974) to 
describe a mental concept that directed various working memory capacities– in particular, 
the phonological loop and the visuospatial sketchpad. Current use of the construct often 
encompasses many different mental capacities such as inhibition, attention, planning, 
organization, shifting, flexibility, and problem-solving (Corbett, Constantine, Hendren, 
Rocke, & Ozonoff, 2009; Jurado & Roselli, 2007; Williams &Thayer, 2009).  The 
literature review presented in this chapter will address the history of ADHD, current 
conceptions of the EC construct, the relationship between ADHD and ECs, and the brain 
areas associated with ADHD and ECs. Additionally, medication management for ADHD 
will be explored. 
Attention Deficit Hyperactivity Disorder  
According to the American Psychiatric Association, Attention Deficit 
Hyperactivity Disorder (ADHD) is a neurodevelopmental disorder that is characterized 
by inappropriate and pervasive levels of inattention and hyperactivity or impulsivity. In 
some cases, individuals can present with a combination of both inattentive and 
hyperactive/impulsive behaviors.  Overall, the condition interferes with individuals’ 
functioning and development in a variety of areas, and the symptomatology of ADHD 
can affect daily functioning across a variety of settings (American Psychiatric 
Association, 2013).  Individuals who are diagnosed with ADHD are likely to have 
significant difficulty with regulating attention and behaviors, and in many cases, 
difficulty with regulating emotions as well.  
History of ADHD. 
EXECUTIVE CAPACATIES AND MENTAL HEALTH 9 
Historically, ADHD was first described by George Still, a British pediatrician, as 
an abnormal defect of moral control but without a general impairment of intellect (Still, 
1902). The definition of ADHD has changed over time with advances in research and 
clinical practice, and these changes have been reflected in each revision of the Diagnostic 
and Statistical Manual of Mental Disorders (DSM; American Psychiatric Association, 
1952, 1968, 1980, 1987, 1994, 2000, 2013).  It is not unusual for diagnoses to change 
over time based on advances in research literature regarding symptomatology and age of 
onset of symptoms.  
In the original edition of the DSM (American Psychiatric Association, 1952), the 
condition now identified as ADHD was referred to as minimal brain dysfunction. In the 
DSM-II (American Psychiatric Association, 1968), the diagnostic category name was 
changed to hyperkinetic reaction of childhood. DSM-III (American Psychiatric 
Association, 1980), the diagnostic category name was changed to attention-deficit 
disorder (ADD) with or without hyperactivity.  The abbreviation of AD/HD was 
introduced in the DSM-IV (American Psychiatric Association, 1994) when the diagnostic 
category name was revised to Attention-Deficit Hyperactivity Disorder (ADHD) with 
Inattentive presentation or Hyperactive presentation (Lange, Reichl, Lange, Tucha, & 
Tucha, 2010).  Further, within the multidimensional, multi-axial diagnostic system of the 
DSM-IV and DSM-V, ADHD is classified as an axis I disorder. However, due to the 
potentially long-lasting nature of the symptomatology when left untreated, AD/HD can 
resemble the axis II personality disorders applied to adults. Consequently, some literature 
suggests that children with undiagnosed ADHD may end up being assigned personality 
disorder diagnoses when they are adults (Haavik, Halmoy, Lundervold, & Fasmer, 2010).  
EXECUTIVE CAPACATIES AND MENTAL HEALTH 10 
A review of the recent literature reveals varying symptomatology associated with 
ADHD. In a comprehensive meta-analysis (Wilcutt, Doyle, Nigg, Faraone & Pennington,  
2005); studies consistently identified response inhibition and deficits in vigilance as 
symptoms exhibited by individuals diagnosed with ADHD.  Similarly, Corbett et al., 
(2009) discussed how deficits related to vigilance, inhibition and working memory were 
present in individuals diagnosed with ADHD.  It also has been noted that deficits in 
verbal learning and memory, psychomotor speed and sustained attention are all present in 
those diagnosed with ADHD (Johnson et al., 2001).  All of these deficits can have a 
significant impact on performance in educational settings. 
Academic impact. 
Overall, the symptoms of ADHD are associated with difficulty coping with the 
social, behavioral and academic components of school. Research has discussed varying 
forms of academic difficulty and adversity encountered by those diagnosed with ADHD.  
Specifically, Martin (2014) described various concerns including academic failure, 
retention, school refusal, changing classes and schools, school exclusion and difficulties 
with work completion.  Therefore, the school system plays an important role in 
addressing the academic impairments of children with ADHD (Daley & Birchwood, 
2010). There also are personal and contextual factors associated with ADHD.  Personal 
factors include sociodemographics, personality, prior achievement, learning disabilities 
and motivation, while contextual factors include various school-based concerns.  Martin’s 
research indicated that ADHD was a significant predictor of several academic difficulties, 
in addition to learning disabilities and lower prior achievement (Martin, 2014).  
Additionally, individuals with ADHD often display susceptibilities in their potential 
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exposure to violence and peer victimization (Lewis et al., 2015). Students diagnosed with 
ADHD may be impulsive in classes and engage in at-risk behaviors inside and outside of 
the school setting. 
Prevalence. 
Reports from the CDC indicate that approximately 11% of children between the 
ages of 4 and 17 have been diagnosed with ADHD; based on parent report from 2011-
2012.  Further, there have been approximately 237,000 children between 2 and 5 years of 
age diagnosed with ADHD in the United States during that same time period (American 
Psychiatric Association, 2013).  The DSM-5 indicated that ADHD occurs in 
approximately 5% of children and 2.5% of adults.  Lastly, reports regarding gender 
indicate that ADHD affects male children approximately twice as much as female 
children. The ratio when comparing male to female adults is 1.6:1 (American Psychiatric 
Association, 2013). 
 DSM and ICD diagnostic criteria. 
 The prevalence of ADHD diagnoses varies across countries, likely due to the 
criteria used to assess the disorder. Further, with the progressive changes made to the 
DSM, and the production of the DSM-5, there has been an increase in the community 
incidence of ADHD, especially in the US. For example, research by Baumgaertel, 
Wolraich, and Dietrich (1995) found a 64% increase in the number of German 
elementary school children who met ADHD criteria when using the DSM-IV compared 
to the DSM-III (Baumgaertel, Wolraich, & Dietrich, 1995). Accordingly, it is predicted 
that this increase across settings and cultures is related to a shift in age criterion regarding 
when ADHD symptoms must first appear. Previously, for a diagnosis of ADHD to be 
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considered, symptoms must have occurred before age 7. Now, with the shift in criteria, 
symptoms must appear before age 12 (Bachmann, Wijlaars et al., 2017). It is interesting 
to note the impact that the change in the age of occurrence criteria has had on the 
prevalence of ADHD diagnoses.  
In the DSM-V, ADHD is a behavioral disorder operationally defined by 9 
symptoms (American Psychiatric Association, 2013). An ADHD disorder can manifest in 
one of three ways, each of which will be discussed below. Across all three of the ADHD 
presentations, the symptoms must occur in a minimum of two settings (i.e. school and 
home) and cause a negative impact on an individual’s social, academic and/or 
occupational functioning.  Additionally, several of the symptoms must have been present 
prior to the age of 12 and there must be clear evidence that the presence of these 
symptoms significantly interferes with one’s social, academic or occupational functioning 
(American Psychiatric Association, 2013). Similar to other DSM disorders, the criteria 
for ADHD is based on pure symptom descriptions without implications for etiological 
factors.  
In DSM diagnosis criteria, diagnoses require a count of equally weighted items. 
Consequently, when considering ADHD, symptoms are counted separately within the 
inattentive and hyperactive-impulsive symptom domains, and a total of 6 more in either 
category meet the threshold (American Psychiatric Association, 2013).  Interestingly, 
consistent with the idea that ADHD criteria was originally developed for children and 
adolescents, the DSM-5 addresses the need for diagnostic criteria to allow sensitivity to 
adult ADHD symptom manifestation (Kessler et al., 2006). However, it did this by 
lowering the symptom threshold for adult ADHD diagnosis from six to five in either the 
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inattentive and hyperactive-impulsive symptom domains (American Psychiatric 
Association, 2013), and it does not address the developmental change in the structure or 
form of symptom presentation (Martel, Levinson, Langer, & Nigg, 2016). 
Exclusivity criteria also exists in the DSM-5; which highlights how the presence 
of the symptoms do not occur as a result of schizophrenia or another psychotic disorder 
and are not better explained by a different mental disorder such as a mood disorder, 
anxiety disorder or personality disorder.  Regarding a diagnosis of ADHD, the level of 
severity must result in an impairment in social or occupational functioning (American 
Psychiatric Association, 2013).  The three core symptom clusters are assessed through a 
total of 18 items that are listed below to describe each area of dysfunction.  
Inattentive presentation. 
The first type is ADHD Predominantly inattentive presentation (ADHD-I).  This 
presentation of ADHD results in a significant degree of difficulty in focusing and 
maintaining attention which negatively impacts social and academic/occupational 
functioning.  To meet diagnostic criteria for ADHD-I, a minimum of 6 of the following 
symptoms must be present for at least 6 months (American Psychiatric Association, 
2013):  
1. Failing to provide close attention to details or making careless mistakes on 
schoolwork or at work.  
2. Difficulty sustaining attention in tasks or during play 
3. Seeming not to listen when being directly spoken to. 
4. Failing to follow through on instructions and failing to complete 
schoolwork, chores or work place responsibilities.  
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5. Having difficulty in organizing tasks and activities 
6. Often avoids, becomes reluctant or dislikes tasks that require a high degree 
of sustained mental effort 
7. Loses items necessary for task or activities (e.g. school materials, personal 
items such as a wallet or telephone) 
8. Often easily distracted by extraneous stimuli  
9. Often is forgetful regarding daily activities, such as appointments, 
completing chores, etc.  
Hyperactive/impulsive presentation. 
The second presentation of ADHD includes those who display a high level of 
hyperactive and/or impulsive behaviors (ADHD-H).  These individuals can display a 
variety of behaviors including frequent fidgeting, excessive talking and appear to be “on 
the go.”  Similar to the inattentive presentation, to meet diagnostic criteria for ADHD-H, 
a minimum of 6 of the following symptoms must be present for at least 6 months; while 
only 5 are required for age 17 and older (American Psychiatric Association, 2013):  
1. Often fidgets with hands or feet, and/or may squirm when seated. 
2. Frequently leaves their seat in a situation when it is expected to remain 
seated, such as in a classroom or at work place.  
3. May run or climb at inappropriate times; this may appear as restlessness in 
adolescents and adults.  
4. Difficulty in engaging in leisure activities quietly.   
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5. Appears as “if driven by a motor,” or “on the go.”  This may manifest as 
difficulty staying still for extended periods of time, such as in a meeting, a 
classroom or in a restaurant.   
6. Often talks excessively.  
7. May blurt out the answer to a question before the question was finished. 
8. Has frequent difficulty waiting their turn, such as in a line.   
9. Often interrupts or intrudes on the conversations or activities of others.   
Combined presentation. 
The third type of ADHD is the Combined presentation (ADHD-C).  This 
presentation includes the diagnostic criteria for both the Inattentive and 
Hyperactive/Impulsive presentations for an individual to be diagnosed with this disorder 
(American Psychiatric Association, 2013).  Specifically, ADHD-C is a neurobehavioral 
disorder that affects approximately 2.5% of preschoolers, 3% of school age children, and 
1% of adolescents. The combined presentation of ADHD is one of the more common 
psychiatric conditions among children and is approximately three times more common in 
boys than girls (Eisenberg, 2012). Therefore, age differences may be significant in this 
case. Further, it is often treated with medication and may present increased difficulties in 
the school setting. 
The ICD-10 and DSM-V share similar criteria and symptoms. However, the ICD-
10 requires a minimum number of symptoms across three dimensions: hyperactivity, 
inattention, and impulsivity. Further, the ICD-10 requires the presence of some 
impairment in at least two different situational contexts. While the DSM suggests that 
mood, anxiety, and developmental disorders may be classified as comorbid conditions; 
EXECUTIVE CAPACATIES AND MENTAL HEALTH 16 
the ICD-10 includes these disorders as exclusion diagnoses. Consequently, ADHD 
prevalence rates based on the DSM are likely higher than those based on the ICD-10 
criteria (Goodman, Ford, Richards, Gatward, & Meltzer, 2000).  
Prevalence of ADHD across age. 
Attention-Deficit Hyperactivity Disorder (ADHD) is among the most common 
psychiatric disorders of childhood that often persists into adulthood and old age (Faraone, 
2000). Historically, ADHD was considered a childhood disorder; however, since the 
DSM-5, it has been considered a neurodevelopmental condition with childhood onset 
apparent as early as 3 to 4 years of age that can persist into adulthood (Faraone, 2000). 
Many studies discuss gender differences and disregard age differences. Therefore, it is 
important to determine the unique presentation of symptoms across age ranges. 
According to Olson (2002), ADHD symptoms exhibit significant normative change with 
development. For example, in preschool, hyperactivity peaks and is the most common 
symptom manifestation of ADHD until it normatively declines throughout the remainder 
of childhood.  
Developmental Progression of ADHD 
As individuals develop, cognitive and biological changes occur over time. 
Specifically, adolescence is a critical period for the maturation of neurobiological 
processes that underlie higher cognitive functions and social and emotional behavior 
(Spear, 2000). During adolescence, typically maturing individuals show increasing 
capacity to attend selectively to information and to control their behavior (Luna, Garver, 
Urban, Lazar, & Sweeney, 2004). Functional imaging studies using cognitive and 
affective challenges have shown that frontal cortical networks undergo developmental 
changes in processing (Adleman et al., 2002). Accordingly, neurological evidence points 
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towards an involvement of the frontal-striatal circuits in ADHD (Barkley, 1998). 
Furthermore, from a neuropsychological perspective, ADHD is associated with deficits in 
well-defined cognitive domains, including sustained attention and executive functioning 
(Barkley, 1998). According to Lezak (1995), the term ‘executive functioning’ 
encompasses those capacities that enable a person to engage successfully in independent, 
purposive, self-serving behavior. Therefore it is critical to highlight brain maturational 
changes that underlie development and how executive functioning skills may change or 
present themselves as individuals mature. It should be noted that for the purpose of this 
research review, adolescence is approximately defined by the ages 10-19 years according 
to the World Health Organization. However, for the purpose of the current study 
conducted, the statistics examined in Chapter 4 classifies adolescents utilizing the age 
group 11-18 and children ages 5-10 for comparable parameters.  
Neurological implications of typical development. 
According to comprehensive research, not much increase in brain size occurs after 
age 5 (Durston et al., 2001). However, throughout late childhood and adolescence the 
brain continues to undergo subtle remodeling that involves concurrent progressive and 
regressive maturational changes (Yurgelon-Todd, 2007). In adolescence, brain 
development typically demonstrates significant decreases in cortical gray matter and 
increases in white matter (Yurgelun-Todd, Killgore, & Young, 2002). While white matter 
occurs linearly during development, gray matter increases during pre-adolescence, peaks 
early in the frontal cortex during adolescence and then decreases during post-adolescence 
(Giedd et al., 1996). Therefore, the changes in gray and white matter over development 
are important to consider when discussing development and behaviors associated with 
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executive capacities as well as implications across different stages of development.  
Changes in white matter microstructure have also been studied using magnetic resonance 
imaging (MRI) and diffusion tensor imaging (DTI).  Imaging data obtained using DTI 
methods have suggested less myelination in frontal white matter in children than adults 
(Klingberg, Vaidya, Gabrieli, Moseley, & Hedehus, 1999). It has been discussed that 
increases in white matter reflect, in part, increased myelination, which might be 
associated with age-related improvements in cognitive processing (Yurgelun-Todd et al., 
2002).  
Executive capacities and development. 
Difficulty with inhibitory control is a trademark of ADHD symptomology in 
children (Barkley, 1997). Therefore, it is a focus of many research studies involving 
ADHD and executive functioning. Inhibition, or inhibitory control, can be described as a 
type of executive capacity that is necessary for efficient and effective future oriented 
behavior (Berlin, Bohlin, & Rydell, 2003). However, few studies have examined the 
effects of early inhibitory control and its correlation with later adjustment. Nigg, 
Quamma, Greenberg, and Kuche (1999) examined executive functioning in relation to 
behavior problems over time in a regression model, and found a significant, independent 
effect of inhibition in Grade 1 on disruptive problems exhibited 2 years later.  
A study conducted by Berlin, Bohlin, and Rydell (2003) examined whether poor 
preschool inhibitory control is related to high levels of hyperactivity and inattention at 
school age. This study focused more on the impact of inhibition and the other executive 
capacity deficits associated with ADHD proposed by Barkley rather than externalizing 
problems in general. Interestingly, results suggested that inhibition was strongly related 
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to ADHD symptoms in school and at home for boys, but only in the school context for 
girls.  Inhibition difficulties and executive function deficits also correlated with later 
inattention problems and are predictors of ADHD for boys. The study mentions that the 
differences between the two sexes might suggest that either the predictors of ADHD are 
different for the two sexes or that girls are more often equipped with some factor that 
protects them from developing ADHD symptoms, despite demonstrating poor executive 
capacities. However, it is possible that the relations are just harder to demonstrate for 
girls due to lower incidences of disruptive behavior.  
Additionally, it has been suggested that females diagnosed with ADHD represent 
a silent minority, characterized by inattention rather than hyperactivity, and, thus, 
demonstrate less comorbid conduct problems compared to boys with the disorder (Gaub 
& Carlson, 1997). Therefore, it is important to take into consideration the way in which 
ADHD symptoms and executive capacities are measured through rating scales or other 
assessments, and whether the focus is on observable behaviors rather than executive 
capacities.  
When looking at ADHD and symptomatology across age it is important to also 
examine various cognitive functions that could be impacted by executive capacity deficits 
and therefore impact overall functioning. A cognitive function highly correlated with 
executive capacity and attention is the fluency of speech, which is often used to evaluate 
cognitive functioning in ADHD both clinically and experimentally. One research study 
specifically examined the pattern of verbal fluency over time (Hucks et al., 2004). This 
function of verbal fluency is usually defined as the number of words produced, usually 
within a restricted category and over a limited period of time (usually 60 seconds) 
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(Lezak, 1995). Two major categories of verbal fluency tasks can be distinguished: 
semantic category fluency and initial letter fluency. Semantic category fluency is the 
recitation of examples of a given category and initial letter fluency is generating words 
beginning with a given initial letter. These two tasks also are measured on executive 
capacity assessments discussed later in this chapter. 
Hucks et al. (2004) found that an atypical pattern in performance over time 
seemed specific to individuals diagnosed with ADHD. Children classified as having 
ADHD performed significantly less well on the initial letter fluency than children 
assigned to the psychiatric or the healthy control groups. Levy, Hay, McLaughlin, Wood, 
& Waldman (1996) stated that language development may be most influenced by the 
early expression of ADHD.  Riva, Nichelli and Devoti (2000) reported that the period 
between the ages 5 and 7 years is believed to be critical for later cognitive, and more 
specifically language, development. Furthermore, by measuring performance over time, 
the fluency task can be used to measure the effectiveness of both automatic and 
controlled processing.  
Automatic and controlled information processing have been investigated in 
studies on the cognitive performance of children with ADHD. Automatic processing is 
believed to be generally fast and relatively unconscious and controlled processing slow, 
effortful, and attention demanding (Fodor, 1983).  Individuals with executive functioning 
difficulties may operate from a controlled processing perspective rather than automatic 
processing and, therefore, have difficulty with fluency and word retrieval.  
Executive Capacities 
EXECUTIVE CAPACATIES AND MENTAL HEALTH 21 
As noted by Jurado and Roselli (2007), there is no single definition of executive 
functions (referred to in this dissertation as executive capacities) that is accepted as the 
gold standard.  Many operational definitions have been offered over the years.  Williams 
and Thayer (2009) define Executive Functions (EF) as the ability to cue our brains neural 
networks to initiate higher order processes including reasoning, problem solving, 
organization, planning, working memory, behavior regulation, and self-monitoring as 
well as the ability to focus and sustain attention.  
The frontal lobe has long been considered the sole or primary location for the 
processing of all EFs. EFs often are referred to as the “Chief Executive Officer (CEO)” or 
“Central Executive” of the brain (Goldman-Rakic, 2001). Research historically supported 
that EFs are associated with activation of neural networks within the prefrontal cortices 
(Pennington & Ozonoff, 1996). However, researchers have also described the necessity 
for interconnection with other portions of the brain in order for higher processes to be 
realized.  Interconnectivity can include portions of the limbic system, (emotional 
processing), reticular activating (arousal) system, posterior association cortex (perceptual 
and cognitive processes) and motor regions of the cerebellum (Groenewegen, Wright & 
Uylings, 1997; Thiebaut de Schotten, Dell’Acqua, Valabregue & Catani, 2012; Tyson, 
Lantrip & Roth, 2014).  Further, Happé, Booth, Charlton, and Hughes (2006) described 
evidence to support interactions of EFs with the corpus callosum, which is the largest 
interhemispheric commissures that connects the two brain hemispheres.  Therefore, EFs 
have even more of an impactful role on processing in other parts of the brain than 
originally understood. 
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Jurado and Roselli (2007) discussed changes in EFs across the lifespan, 
highlighting the roles of attentional control, planning, set shifting and verbal fluency 
(Jurado & Roselli, 2007).  Attentional control encompasses the concepts of selective 
attention, sustained attention and response inhibition (Anderson, Levin, & Jacobs, 2002), 
and planning refers to the ability to evaluate goal directed behavior by identifying and 
organizing the steps required to achieve the goal (Lezak, Howieson, & Loring, 2004).  
Set shifting refers to the ability to rapidly switch between conceptual sets (Anderson, 
2002) and verbal fluency represents the specific initiation and retrieval required for 
verbal efficiency and productivity (Lezak et al., 2004).   
Another model of EF has been offered by Brown (2006) following his work with 
individuals with ADHD.  Brown describes a model that divides EFs into six separate 
clusters.  These include the Activation, Focus, Effort, Emotion, Memory and Action 
clusters.  These clusters work together to effectively direct various functions that drive 
human thought and behavior.   
 Dawson and Guare (2010) describe EF in the context of a set of skills that enable 
a person to regulate behavior, meet challenges and accomplish goals.  Regarding 
executive skills, Dawson and Guare (2010), make a distinction between skills that 
regulate thinking and skills that regulate behavior. Executive skills related to thinking 
include: planning, organization, time management, working memory and metacognition.  
Executive skills related to behavior include response inhibition, emotional control, 
sustained attention, task initiation, flexibility and goal directed persistence.  
Gioia, Isquith, Guy and Kenworthy (2015), the authors of the Behavior Rating 
Inventory of Executive Functions, describe EFs as a “multidimensional construct with 
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distinct but interrelated domains of self-regulatory or management functions” (pg. 3).  
This construct includes abilities related to behavior initiation, inhibition of stimuli effects, 
selection of relevant task goals, the ability to plan and organize methods to solve complex 
problems, monitoring the success of problem-solving behavior and shifting strategies for 
problem-solving when necessary.  The authors also discussed the connection of EF with 
the neuroanatomical structures of the brain.  While EFs are thought to involve the 
prefrontal cortex, the authors also discuss the interconnectivity of the prefrontal cortex 
with the frontal lobes and other cortical and subcortical regions of the brain.   
Holarchical model of EF (HMEF). 
The HMEF proposed by McCloskey attempts to integrate various perspectives on 
executive functions that have been offered in the professional literature over the course of 
multiple decades (McCloskey, 2016; McCloskey & Perkins, 2012; McCloskey et al., 
2009a). Figure 1 shows the Holarchical Model of EF (HMEF) proposed by McCloskey 
(McCloskey, Perkins, & Diviner, 2009; McCloskey & Perkins, 2012; McCloskey, 2016). 
This model views EFs as a multi-tiered set of neural networks that are used to direct 
perceptions, feelings, thoughts and actions.  The model is utilized as a way to organize 
and conceptualize the interplay of various EFs involving the use of portions of neural 
networks routed through the frontal lobe. Multiple tiers of executive control are described 
within the Holarchical model; each tier has different and unique executive control 
components.  The tiers include the Self-Regulation, Self-Realization and Self-
Determination, Self-Generation, and Trans-self Integration. The capacity for Self-
Activation (an aroused state of consciousness) precedes engagement of the various levels 
of executive control (See Figure 1).  The HMEF was used as the theoretical basis for the 
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development of the McCloskey Executive Functions Scales (MEFS).  The MEFS 
includes a school age Teacher Form, school-age Parent Form and a school-age Student 
Self-Report Form.  To date, only the school-age Teacher Form has been standardized.   
 McCloskey (2016) proposes the use of the term Executive Capacities (EC) as an 
overarching conceptual term that encompasses both Executive Functions and Executive 
Skills.  Therefore, it is important to delineate between these two concepts.  Executive 
functions refer to the ability to cue awareness of when to perceive, feel, think or act in a 
specific manner. In contrast, executive skill refers to the ability to know how to activate 
the other parts of the brain needed to perceive, feel, think or act consistent with the 
awareness cued by the executive function.  At each tier of executive control, executive 
functions and executive skills work in tandem as the elements of an executive capacity.  
Using the metaphor of managers within levels of a supervisory system, self-regulation 
executive functions refer to the managers that cue the brain when an aspect of executive 
control should be engaged.  Self-regulation executive skills refer to the managers that cue 
the specific parts of the brain necessary for perceiving, feeling, thinking or acting in a 
manner consistent with the cue of the executive function manager. 
 Therefore, for any specific executive capacity, such as planning, shifting, 
inhibiting impulsive responding, or being flexible, there are two executive control 
managers that work together to achieve executive control.  For example, in the case of 
planning, the role of the executive function associated with planning is to know when to 
signal the brain to make a plan; the role of the executive skill associated with planning is 
to know how to make a plan, i.e., to know the other parts of the brain that must be 
activated, and the order of activation in order to do the planning.  Within the executive 
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capacity neural network involving planning, the executive function component is 
activated first by becoming aware of conditions that signal the need to plan.  Once 
activated, the executive function component of the network signals the executive skill 
component to make a plan.  The executive skill component activation is followed by a 
spread of activation throughout different parts of the brain as the executive skill 
component signals, in order of operation, those areas of the brain that are involved in the 
actual making of the plan. 
 
 
Figure 1. Holarchial Model of EF (HMEF) proposed by McCloskey. 
Self-regulation tier. 
The Self-Regulation tier identifies 31 different self-regulation executive capacities 
that each encompass both an executive function component and an executive skill 
component that are responsible for the cueing, directing, coordinating and integrating of 
that specific aspect of daily functioning across the domains of perception, emotion, 
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cognition and action.  The 31 self-regulation executive capacities are grouped into 7 
clusters.  The clusters are: Attention, Engagement, Optimization, Efficiency, Memory, 
Inquiry and Solution (McCloskey, 2016).   
When engaged in self-regulation, one does not necessarily have to be aware of 
that fact that self-regulation executive capacities are in use. As the brain matures, a 
person becomes more aware of the self-regulation process, which allows one to 
consciously control their self-regulation and thus improve their performance in that very 
moment. While this conscious control indicates that some awareness is present, it is very 
limited and does not necessarily involve self-realization (McCloskey et al., 2009; 
McCloskey & Perkins, 2012; McCloskey, 2016).   
Self-realization and self-determination tier. 
Within the second tier of the HMEF are the Self-Realization and Self-
Determination subdomains.  These ECs involve executive control that oversees the 
capacities described in the Self-Regulation tier.   
Self-Realization ECs are used to know when and to know how to be aware of self 
and others, to develop a capacity for self-reflection and self-analysis and to identify 
personal strengths and weaknesses (especially those at the self-regulation level) that are 
likely to impact on the ability to achieve goals.  Self-Determination ECs are used to know 
when and to know how to set goals and engage in long-term planning. 
When Self-Realization and Self-Determination ECs are functioning effectively, 
they do not directly regulate perceptions, feelings, thoughts or actions, but rather regulate 
the self-regulation ECs that in turn regulate perceptions, feelings, thoughts, or actions in a 
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manner consistent with the requirements being imposed on them by the Self-Realization 
and Self-Determination ECs (McCloskey, 2016).  
The connection between ADHD, EFs, and brain function. 
 Researchers have attempted to link executive function deficits with specific brain 
structures and then identify the relationships between subcortical and cortical structures 
and executive skills. Specifically, Pliszka et al., (2006) found that children with ADHD 
failed to activate left prefrontal and anterior cingulate cortices on tasks related to 
behavioral inhibition, as measured by functional magnetic resonance imaging (fMRI).  
Another study found that the development of cortical thickness was delayed in children 
with ADHD and suggested that the delay in development of their prefrontal cortex, paired 
with a suspected earlier maturation of the primary motor cortex, may contribute to 
excessive motor problems (Shaw et al., 2007).  In another study, MRI data indicated 
fewer connections between the orbital frontal cortex and structures in the limbic system 
and within the hippocampus and amygdala in the brains of individuals diagnosed with 
ADHD (Plessen et al., 2006).   
In general, early research of the neurological constructs involved with executive 
capacities lacked specificity and was mostly experimental in nature. Historically, the 
main understanding of executive capacities was developed as a result of work with 
clinical populations that had identifiable neuropsychological deficits due to damage to the 
frontal lobes. For example, the first exploration of the role of executive control was 
initiated by an accident experienced by Phineas Gage who suffered a traumatic brain 
injury that destroyed specific areas of his frontal lobe. Phineas Gage’s dramatic 
personality change following his injury offered support for significant inferences about 
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brain-behavior relationships. Prior to his injury, Gage was a well-liked intelligent and 
energetic manager who exhibited well-developed goal-setting and planning. Following 
his injury, Gage made plans and then changed them rapidly, failed to follow through on 
goals, was impatient, inappropriately used profanity in formal settings, was irritable, and 
seemed depressed. These dramatic changes following an injury that was primarily 
focused in the frontal lobe suggested that the frontal lobe has a principle role in 
personality, planning, and emotion regulation. Through his case and other early work, 
researchers became aware that the frontal lobe serves as a type of executive, aids in 
decision making and the formulation of goals and with the following through with tasks, 
as well as with organization, and planning (Coolidge & Wynn, 2001).  
Neurological foundations of executive capacities. 
The human brain is the center for various forms of neurocognitive processes that 
implicate one’s level of cognitive and, therefore, behavioral functioning. Executive 
capacities have been described as utilizing neural connections of the prefrontal cortex and 
adjacent areas for protecting the temporal order of subsequent behaviors (Fuster, 1997). 
Therefore, the neurological aspects of EFs and ADHD are important to discuss when 
looking at the symptomatology associated with ADHD diagnoses. 
Several studies found significant impairment in the functioning of the prefrontal 
cortex when examining individuals diagnosed with ADHD. For several decades research 
has reported deficits in the regulation of cognition, emotion, and behavior in adult 
patients with frontal lobe damage. Interestingly, researchers found intact sensory 
processing, movement, speech, and even intelligence in many individuals with frontal 
lobe damage (Stuss & Benson, 1984).  
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Specifically, research suggested that there exists four types of integration within 
the prefrontal cortex by four different subareas of the medial prefrontal cortex: Brodmann 
Area (BA) 11 (perception), BA 10 (memory), BA 9 (emotion), and BA 8 (motor) 
(Barkley, 1997). Evidence has suggested that children and adults with ADHD have 
problems with inhibiting irrelevant visual and auditory stimuli in order to focus on and 
attend to a task. A study by Ronel (2018) presented evidence that a selective deficit in the 
aforementioned BA areas and these types of integrative processes underlie some of the 
common deficits associated with ADHD. Further, it found specific evidence of atypical 
activation in lateral BA 11 (perception) in individuals with ADHD performing visual 
selection/inhibition tasks. 
Although neuroimaging studies provide vital information related to the 
neurobiology of ADHD, there is still a wide gap regarding specific information about 
brain function that applies to the diagnosis of ADHD. Voxel-based morphometry (VBM) 
is a technique that uses MRI to investigate focal differences in brain anatomy, using a 
statistical approach of parametric mapping (Cortese & Castellanos, 2015). VBM and 
other fMRI approaches are commonly used for studying the brain chemistry of 
individuals with mental disorders. Much of the research regarding the brain and 
individuals diagnosed with ADHD discusses decreased brain volume (Frodl & 
Skokauskas, 2012) as well as significant gray matter reduction as discovered through 
various MRI studies (Vilgis, Sun, Chen, Silk, & Vance, 2016). Interestingly, the research 
study completed by Vilgis et al. (2016) using VBM did not show regions of significant 
difference in the white matter volume of individuals diagnosed with ADHD when 
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compared to typical children, suggesting that gray matter and overall brain volume is the 
major focus when looking into ADHD symptoms and the brain. 
EF Impairment and ADHD 
Various researchers have suggested that ADHD symptoms are the result of self-
regulation executive capacity deficits.  Specifically, Barkley (1997) discussed how 
ADHD essentially is a deficit in executive skill.  This notion is supported by research 
indicating that ECs are the neurocognitive processes that guide problem-solving to attain 
a future goal (Willcutt et al., 2005).  Individuals with ADHD frequently have trouble self-
regulating perceptions, feelings, thoughts and actions in order to achieve goals within 
social and academic settings.   
Children with ADHD primarily demonstrate difficulties with inhibition as well as 
other executive function deficits. Barkley (1997) presented a hybrid model of ADHD. 
Barkley presented inhibition as a primary deficit, with secondary problems involving four 
other executive capacities: non-verbal working memory; verbal working memory; 
regulation of emotion, arousal, and motivation; and reconstitution (Barkley, 1997). 
Barkley has made numerous assertions regarding his model and the executive capacity 
deficits associated with the diagnosis of ADHD. Two assertions that are highly relevant 
to the current study specifically involve inhibitory control and its role in development. 
Barkley (1997) has stated that inhibitory control develops earlier than the other executive 
functions and that these functions later develop in parallel with each other so that a 
progressive increase in inhibition is associated with improved functioning of the other 
executive capacities. Second, he views deficits in executive capacities as delays, 
suggesting a quantitative rather than qualitative difference between ADHD children and 
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non-clinical controls with regard to the development of executive capacities. Similar to 
Barkley, Yugelen-Todd (2007) asserted that the processes underlying normal and 
abnormal development are essentially the same differing only in frequency and duration, 
and, therefore, studies of non-clinical samples can improve our understanding of the 
deficits associated with clinical conditions.  
In a study by Geurts, Verté, Oosterlaan, Roeyers, and Sergeant (2005), 16 boys 
with ADHD-I and 16 boys with ADHD-C were administered various EC tasks that 
evaluated five major EC domains: response inhibition, visual working memory, planning, 
cognitive flexibility and verbal fluency (Geurts et al., 2005).  Results indicated that the 
ADHD-C group demonstrated difficulties with inhibition; however, no significant 
differences in other ECs were yielded when comparing the ADHD-I and ADHD-C 
groups.   
Similarly, during the initial standardization process of the BRIEF, the authors 
identified similarities in those participants diagnosed with ADHD, in that the ADHD 
group had a significantly higher degree of EC deficits as compared to their nonclinical 
peers (Gioia et al., 2015).  More specifically, differences were noted between the 
inattentive and combined subtype groups.  The participants with ADHD demonstrated 
more concerns on the Shift, Working Memory, Plan/Organize, Organization of Materials, 
and Task Completion subscales (Gioia et al., 2015).  Additionally, those within the 
combined type group scored higher on the Inhibit, Emotional Control, and Monitor scales 
than nonclinical samples.   
 During the standardization of the MEFS, ratings were obtained for a group of 
children diagnosed with ADHD and were compared to a matched control sample of 
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nonclinical peers.  Additionally, comparisons were made between medicated and 
nonmedicated ADHD groups.  The authors hypothesized that EF deficits would vary 
between these two groups.  Results indicated that across all seven Clusters within both 
the Academic and Self/Social arenas of involvement, the ADHD medicated group 
consistently displayed fewer EF deficits than the ADHD nonmedicated group.  For both 
ADHD groups, percentages for the Attention and Memory clusters were much higher 
within the Academic Arena as compared to the Self/Social Arena.  As predicted by the 
authors of the MEFS, the ADHD nonmedicated group exhibited greater attention 
difficulties in the Academic Arena in comparison to the Self/Social Arena.  This group 
also demonstrated a significantly lower score on the Self-Determination Cluster when 
compared with the matched control group.  Results from the MEFS standardization 
clinical samples suggest that those with ADHD may demonstrate greater difficulty with 
EC when engaged with school work than when managing themselves or themselves in 
relation to others (McCloskey, 2016). 
ADHD, executive capacities, and education . 
Many students experiencing executive dysfunction often present with issues 
related to academic performance, social concerns, and disciplinary issues, including 
truancy, which is related to the EC deficits previously discussed (Reed et al., 2017; 
Thorell, 2007).  Therefore, school professionals must develop a true understanding of the 
disorders, in order to have a significant impact on the academic, social and cognitive 
growth and development of these children’s capacity for goal setting, planning and 
organizing.  
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ADHD is not considered one of the classifications within the Individuals with 
Disabilities Education Act (IDEA).  However, individuals with an ADHD diagnosis and 
similar diagnoses often fall under the Other Health Impairment (OHI) classification as 
indicated in IDEA due to the nature of executive dysfunction that is characteristic among 
individuals diagnosed with ADHD.  According to IDEA regulations, OHI is defined as  
“having limited strength, vitality, or alertness, including a heightened alertness to 
environmental stimuli, that results in limited alertness with respect to the 
educational environment, that— (a) is due to chronic or acute health problems 
such as asthma, attention deficit disorder or attention deficit hyperactivity 
disorder, diabetes, epilepsy, a heart condition, hemophilia, lead poisoning, 
leukemia, nephritis, rheumatic fever, sickle cell anemia, and Tourette syndrome; 
and (b) adversely affects a child’s educational performance.”  (IDEA, 2004, Sec. 
300.8 (c) (9)). 
Due to the diagnosed student’s difficulty with inattentive, hyperactive or impulsive 
behaviors, the argument is often made that the disability adversely impacts their 
educational performance therefore resulting in additional services within the school 
setting.   
As detailed by Martin (2014), students with ADHD experience significant 
academic difficulties that can lead to negative academic consequences.  These difficulties 
can include academic failure, retention, school refusal, changing classes and school, 
school exclusion and work noncompletion.  Research on students who present with 
academic adversity or difficulty has identified various mitigating factors that may 
exacerbate these behaviors.  These can include the presence of a Specific Learning 
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Disability (SLD) along with various personality problems including, lower emotional 
stability and higher levels of neuroticism (De Pauw & Mervielde, 2011; Martel, Nigg & 
Lucas, 2008).  
Another common concern regarding children diagnosed with ADHD is the 
frequency with which they are participants in acts of violence, in some capacity.  A study 
by Lewis et al. (2015) evaluated the association between youth with ADHD and their 
exposure to violence.  The results indicated that the children who had the highest number 
of parent-reported ADHD symptoms reported more incidents of victimization by peers 
and exposure to violent activity.  This exposure or participation in violence can result in 
legal ramifications, in addition to disciplinary actions within a school setting. 
From an educational perspective, EC deficits can have a significant impact on a 
student’s performance and functioning in school.  Retrieving previously acquired 
knowledge may assist in the completion of a novel task, but reasoning skills also are 
needed to determine a logical sequence of events and process more complex tasks, and 
ECs are needed to supervise the integration of both of these mental capacities to 
successfully perform a novel task (Johnson, 2010).  Impairments in reading 
comprehension have been linked to EC deficits that affect the activation of planning and 
goal-directed reading behaviors (Georgiou & Das, 2016). Executive capacity deficits 
affecting reading comprehension were found to be more common among children 
diagnosed with ADHD (Geurts, Verte, Oosterlaan, Roeyers, & Sergeant, 2005).    
Impairment of EF and Age  
 Throughout life stages, individuals have various experiences and develop new 
neural connections that aid in the development of ECs. ECs and EC deficits change over 
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time in relation to increased expectations and requirements placed on individuals, 
especially in educational settings. Therefore, it is important to determine how ECs vary 
across age groups during childhood and adolescence McCloskey (2016; McCloskey, 
Gilmartin & Stanco, 2014) has proposed that there are differences between executive 
functions (EFs) and executive skills (ESs).  Executive skills are acquired usually at a 
young age and continue to grow throughout the lifespan.  Executive functions also are 
developing form a young age, but they are more influenced by external demands that are 
placed on individuals as they move through school.  Executive skills reflect the capacity 
for engaging the rest of the brain to produce the desired perceptions, feelings, thoughts or 
actions.  Executive functions reflect an awareness of when to trigger the use of executive 
skills.  Many individuals diagnosed with ADHD have the capacity to engage executive 
skills such as inhibiting impulsive behavior and focusing and sustaining attention, but 
lack the executive function to know when to inhibit impulsive behavior or when to focus 
and sustain attention.  Younger individuals however, may exhibit executive skill deficits, 
especially if they have not been in situations that require the use of those executive skills. 
Lack of use of executive skills represents an underutilization of neural connections 
required to engage the rest of the brain to produce the desired perceptions, feelings, 
thoughts, or actions.    
Therefore, ADHD symptom presentation can vary depending on whether there are 
function deficits or skill deficits and the presentation of symptoms may change over time. 
Further, Martel, Levinson, Langer, and Nigg (2016) completed network analysis research 
across four age brackets. Results indicated that the structure of ADHD symptoms become 
more differentiated across age brackets. Specifically, two symptoms of ADHD: often 
EXECUTIVE CAPACATIES AND MENTAL HEALTH 36 
easily distracted and difficulty sustaining attention appeared as core symptoms across all 
age groups. Therefore, core symptoms may warrant extra weight in future diagnostic 
concerns as well as taking into consideration the other symptoms that may vary.  What is 
unclear from the research however, is whether these deficits start out as skill deficits then 
shift to function deficits as individuals gradually develop a better grasp of how to 
perform, but are still lacking in knowing when to perform (McCloskey, 2016). 
Assessment of EF 
A common concern when assessing any form of cognitive or neurological 
functioning is the attempt to identify the internal workings of the brain, and abilities that 
can change over developmental levels.  McCloskey (2012) notes that ECs cannot be 
assessed independently, as if in a vacuum; they are directive capacities and therefore are 
always engaged in directing some form of perception, feeling, thought or action.  
Separating the executive involvement from the acts of perceiving, feeling, thinking and 
acting presents a real challenge.  The difficulties inherent in attempting to assess ECs has 
been described as an “impossible task,” (Jurado & Roselli, 2007).  Further, there are 
many concerns regarding EF assessment’s ability to differentiate the specific EC 
components and the specific cognitive components involved when performing a task.  
For example, there are strong arguments that the EF components, particularly working 
memory and inhibition, are interactive by nature and, therefore, cannot be isolated in a 
cognitive task (Roberts & Pennington, 1996). 
A substantial body of research reveals that planning abilities are associated with 
children’s cognitive development overall and are important predictors of future academic 
achievement (Breidokiene, Jusiene, & Butkiene, 2015). However, an additional concern 
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that exists with the use of various diagnostic tools with children is that the assessments 
often have been developed and validated using adult populations (Anderson, 2002). 
Specifically, much of the research on the use of EC measures has been on patients with 
frontal lobe damage.  
There have, however, been recent updates to test materials and generation of 
child-specific measures within the last few decades.  For example, “Truck Loading” is a 
task designed to assess planning abilities and psychosocial adjustment (Carson et al., 
2004; Fagot & Guavain, 1997). In the Truck Loading task, children were instructed to 
pretend that they were mail carriers using a toy mail truck to deliver differently colored 
party invitations to similarly colored wooden houses on a large paper play board. 
Another issue with the current research regarding EC assessment was described 
by Hughes and Graham (2002) as a difficulty distinguishing between automatic and 
controlled actions. ADHD is generally considered a performance (or executive function) 
deficit of not knowing rather than an executive skill deficit of not knowing how, which 
suggests that individuals have the ability to engage a skill but lack the EFs to know when 
they should be cueing the engagement of the behavior (McCloskey, 2016).   
Shallice (1990) argued that executive functions are activated when the presented 
task is novel or complex, as this requires the individual to formulate new strategies that 
require cueing engagement in a different way to solve a problem.  This concept contrasts 
with the ability to complete routine and simple tasks on an automatic level without the 
activation of any ECs.  Anderson (2002) described how the current EF assessments 
involve demanding, complex, and multifaceted approaches that utilize both executive and 
nonexecutive capacities.  As a result, performance of an EC assessment task can be 
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affected by nonexecutive cognitive impairments.  Although EC assessment tasks may 
highlight various cognitive weaknesses, their diagnostic utility may be limited as the 
measures can over-rely on the quantitative data obtained through the assessment.  
Therefore, in order to account for variables including personal and situational factors, it 
has been suggested that an analytic approach (Anderson, 2002) or a process approach 
(McCloskey et al., 2008; McCloskey & Perkins, 2012) to assessment be utilized.  This 
approach would incorporate both quantitative and qualitative information to better 
understand how an individual performed a task in addition to how well they performed a 
task.  
 As previously mentioned, current EF measures demonstrate some difficulty 
regarding their ecological validity or applicability to real life scenarios and behavior 
(Anderson, 2002; McCloskey et al., 2008; McCloskey & Perkins, 2012).  As a sense of 
novelty is important to appropriately assess ECs, the structured nature of standardized 
assessments can limit the ability to measure an individual’s use of EFs.  Often, these 
neuropsychological assessments are administered in quiet, structured settings where 
distractions are controlled for, a situation likely not representative of the individual’s 
home, social or classroom environment (Sbordone, 2000).  These one-to-one scenarios 
are rarely encountered in everyday life situations and, therefore, by nature, may produce 
an increase in attention and motivation to task.  Therefore, rating scales are beneficial 
ways to determine whether individuals are able to cue those skills and use it across 
settings rather than solely looking at specific assessments.  Additionally, as noted by 
McCloskey (McCloskey et al., 2008; McCloskey & Perkins, 2012), EC assessments tend 
to focus only on the use of ECs to direct symbol system tasks; they do not address the use 
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of ECs in the context of additional arenas of involvement such as the intrapersonal, 
interpersonal, and environment arenas. 
 Most diagnostic guidelines recommend using a variety of methods to assess and 
diagnose ADHD (Emser et al., 2018).  Consequently, due to the limitations of one-to-one 
assessment procedures assessment of ECs in children should be conducted utilizing a 
variety of methods, including behavior rating scales, direct one-to-one assessments, 
record reviews, observations and interviews with relevant parties, including parents and 
school staff (McCloskey et al., 2008; McCloskey & Perkins, 2012).  Many have 
suggested that applying subjective measures incorporates risks such as informant bias or 
large inconsistencies from diverse sources resulting in low reliability. Further, it has been 
demonstrated that rating scales and individually-administered tests appear to assess 
somewhat different constructs, which is helpful when determining different presentation 
symptoms across age level or demographics. Therefore, objective measures yield 
valuable information when diagnosing ADHD.  Emser et. al (2018)  suggested that 
objective measures are more robust and replicable than subjective measures and should 
be incorporated in diagnostic procedures when assessing for ADHD. Overall, study 
results found that predicting an ADHD diagnosis is most accurate when using both 
subjective and objective measures.  
The following section describes various ways to assess the neuropsychological 
constructs involved in ADHD.  
Executive capacities and neuropsychological assessments. 
Direct assessments.  
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Various neuropsychological assessment tools are utilized to assess ECs.  
Assessments such as the Delis-Kaplan Executive Functioning System (D-KEFS) and the 
NEPSY-II provide the opportunity to assess various components of an individual’s EFs 
through one-to-one direct assessment. Additional assessments such as the CAS-2, which 
examines planning abilities for adolescents and another assessment known as “Truck 
Loading” which examines the planning capacities of younger children. The use of these 
tests can provide some insight into an individual’s use of ECs to cue and direct task 
performance within the Symbol system Arena of Involvement. 
Delis-Kaplan Executive Function System.  
The Delis-Kaplan Executive Function System (D-KEFS) is an individually 
administered assessment that provided a comprehensive evaluation of higher-level 
cognitive functions in children and adults (Delis, Kaplan & Kramer, 2001).  This 
assessment is commonly utilized by psychologists to assess a child’s strengths and 
weaknesses in the areas of planning, impulsivity/inhibition, abstract thinking and problem 
solving.  Consequently, the D-KEFS can be utilized with individuals suspected of having 
ADHD or a traumatic brain injury (Delis et al., 2001).  The D-KEFS consists of 9 
subtests that evaluate different ECs by having the participant complete subtests that 
require them to successfully problem solve with verbal and spatial information, plan 
actions and utilize deductive reasoning (Vasilopoulos et al., 2012).   
NEPSY-II. 
The NEPSY-II is a comprehensive instrument that is individually administered to 
children in order to assess various neuropsychological constructs. Specifically, it is 
designed to assess neuropsychological development and provide insights regarding 
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academic, social, and behavioral difficulties in preschool and school-age children. 
Regarding, assessment, it enables clinicians to assess across six functional domains 
including Attention and Executive Functioning, Language, Memory and Learning, 
Sensorimotor, Social Perception, and Visuospatial Processing. Specifically, subtests 
within the EF domain require the participants to sequence and sort certain objects and 
pictures or vocalize responses to fluency measures and measures of response inhibition 
(Korkman et al., 2007).    
Cognitive Assessment System.  
The CAS measures the Planning, Attention, Simultaneous, and Successive 
(PASS) processes as a theory of intelligence that can provide the framework for an 
alternative to traditional IQ tests.  The CAS contains complex tasks that involve several 
components of executive control and often require the coordination of those components. 
Three complex EF tasks comprise the CAS Planning scale. Simple EF tasks, conversely, 
attempt to isolate EC components, which are also included in the CAS within the scale of 
attention, which comprises 3 subtests, each of which is presented visually (Best, Miller, 
& Naglieri, 2012). Therefore, it provides an opportunity to study the development of 
visual attention of children as well as the interaction of complex ECs. 
Wisconsin Card Sorting Test (WCST).  
The Wisconsin Card Sorting Test (WCST) was first employed to evaluate frontal 
lobe functioning and more recently to assess executive functioning (Eling, Derckx, & 
Maes, 2008). The WCST is more sensitive to how participants complete the task than to 
what factual knowledge can be retrieved to complete the task by assessing participants’ 
ability to plan ahead, to reflect on their performance, and to alter that performance if 
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necessary. However, the WCST’s complexity also makes it difficult to specify exactly 
what ECs are engaged when performing this task; it likely requires a variety of ECs for 
successful performance (Hughes & Graham, 2002).   
Rating scales. 
In addition to direct formal assessments, various rating scales are available that 
can be beneficial in assessing ECs.  A multidisciplinary assessment conducted within an 
educational setting often includes input from individuals who interact with the student, 
including parents and teachers. One method to gain objective information is to provide 
rating scales to individuals familiar with the student as well as to the students themselves 
when they are old enough to use self-report measures.  For adolescents, the student can 
complete a self-report rating scale as well to gain their perspective of their current level 
of EC functioning.   
Overall, the scales utilize objective rating systems to gain input from numerous 
participants including the parents, school staff and/or examinees themselves.  Some 
common EF rating scales include but are not limited to the Behavior Rating Inventory of 
Executive Function-Second Edition (BRIEF-2, Gioia et al., 2015), Delis-Rating of 
Executive Functions (D-REFS, Delis, 2012), the Comprehensive Executive Function 
Inventory (CEFI; Goldstein & Naglieri, 2012) and the McCloskey Executive Functions 
Scale (MEFS; McCloskey, 2016).   
Behavior Rating Inventory of Executive Function-Second Edition.  
A commonly used rating scale to assess EF is the Behavior Rating Inventory of 
Executive Function- Second Edition (BRIEF-2).  The BRIEF-2 can be administered 
online or in a paper format. It is commonly used to evaluate children and adolescents 
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with developmental and acquired neurological conditions, such as learning disabilities, 
ADHD, traumatic brain injuries, low birth weight, Tourette’s Disorder and ASD (Gioia et 
al., 2015).   The responses obtained by the participants are grouped into various subscales 
that are labeled as Inhibit, Self-Monitor, Shift, Emotional Control, Initiate, Task 
Completion, Working Memory, Plan/Organize, Task-Monitor and Organization Of 
Materials. 
Delis-Rating of Executive Function.  
The Delis-Rating of Executive Function (D-REF) is a measure of an individual’s 
behaviors related to EF difficulties created by Dean C. Delis, in 2012 (Delis, 2012).  The 
D-REF offers a 36 item rating scale in teacher, parent and self-report forms to examine 
EF in children and adolescents ages 5-18.  The D-REF can be utilized by school 
psychologists and clinicians in the process of evaluating various disorders including but 
not limited to ADHD, autism, traumatic brain injury, neurological/psychiatric disorders 
and learning disabilities (Delis, 2012).  The D-REF can be utilized to examine and track 
changes in behavior following intervention.  Results of the D-REF yield a total composite 
score generated from the following three core indexes: behavioral functioning, emotional 
functioning and cognitive functioning.  In addition, there are four additional second level 
index scores that identify patterns of clinically relevant symptoms: attention/working 
memory index, activity level/impulse control index, abstract thinking/problem solving 
index and compliance/anger management index (Delis, 2012).   
Comprehensive Executive Function Inventory.  
The Comprehensive Executive Function Inventory (CEFI) is a comprehensive 
behavior rating scale created by Jack Naglieri and Sam Goldstein (2012).  The CEFI 
EXECUTIVE CAPACATIES AND MENTAL HEALTH 44 
examines EF strengths and weaknesses in children aged 5 to 18.  The CEFI is a 100-item 
survey available in parent, teacher and self-report forms.  Results from a CEFI examine 
various areas of EF including Attention, Inhibitory Control, Planning, Emotion 
Regulation, Initiation, Self-Monitoring, Flexibility, Organization and Working Memory.   
These subscales combine to create an EF Full Scale.  The normative sample of the CEFI 
included over 1,400 children some of whom had confirmed diagnoses from the DSM-IV-
TR or were receiving special education services at the time of data collection (Naglieri, & 
Goldstein, 2012).   
McCloskey Executive Functions Scale. 
The McCloskey Executive Functions Scale (MEFS) is an internet-based rating 
scale developed to examine teachers’, parents’ and students’ perceptions regarding a 
students’ use of executive functions and executive skills in various settings (McCloskey, 
2016).  At this time, only the Parent Form of the MEFS has been standardized.  Based on 
a national norm sample of over 1,000 children, ages 5-18, the MEFS Parent form assesses 
most of the executive capacities identified in the Holarchical Model of Executive 
Functions (HMEF; McCloskey, 2016).  
Although the D-REFS, CEFI and BRIEF-2 all assess multiple EFs, none of these 
scales are based on a comprehensive theory of executive control.  In contrast to this lack 
of theoretical specificity, the McCloskey Executive Functioning Scales (MEFS) were 
developed based on the Holarchical Model of Executive Function (HMEF) described 
earlier in this literature review. In describing the MEFS, McCloskey (2016) states that “a 
basic premise of the MEFS is that executive functions cannot be accurately characterized 
by a single, global score because executive functions are multiple in nature with different 
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executive functions reflecting different aspects of an individual’s capacity to self-regulate 
perceptions, feelings, thoughts, and actions and to exhibit self-realization and self-
determination” (p. 42). As such, the MEFS attempts to address the need for a broader, 
more comprehensive, rating scale that effectively captures executive function strengths as 
well as executive function and executive skill deficits, and also assesses self-realization 
and self-determination, which ultimately should aid in more targeted intervention with 
children and adolescents (McCloskey, 2016).  
According to McCloskey (2016), the MEFS was designed as an alternative to 
other rating scales, which would often focus on a narrow group of EFs.  The MEFS was 
designed to highlight not only EC deficits but also to examine various EF strengths.  
Based upon research conducted by McCloskey on the previously described Holarchical 
model, the MEFS examines the executive control constructs of Self-Realization, Self-
Determination and Self-Regulation (McCloskey, 2016).  Therefore, the use of this model 
when constructing a rating scale allows for a broader and more comprehensive 
examination of EF strengths and weaknesses.   
The MEFS consists of 104 questions, which examine the 31 ECs described in the 
Self-Regulation tier of the HMEF, as well as the Self-Realization and Self-Determination 
tier. The four previously indicated arenas of involvement have been reduced into only 
two.  The Symbol System and Environment arena were both combined to form the 
Academic arena, and the Intrapersonal and Interpersonal arenas were combined into the 
Self/Social arena.  Figure 2 shows the MEFS rating rubric that is applied with each item.  
The use of this unique rating system allows for more variability within one’s response 
and therefore reduces the likelihood of dichotomous thinking when responding.  
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Additionally, the use of the word “prompting” and related terms in the questions allow 
for further differentiation between a function deficit (not knowing when) and a skill 
deficit (not knowing how).   
5 AA Always or almost always does this on his or her own.  Does not need to be 
prompted or reminded (cued) to do it. 
4 F Frequently does this on own without prompting 
 
3 S Seldom does this on own without being prompted, reminded, or cued to do so.  
2 AP Does this only after being prompted, reminded, or cued to do it.  
 
1 DA Only does it with direct assistance.  Requires much more than a simple prompt 
or cue to be able to get it done in situations that require it.   
0 UA Unable to do this, even when direct assistance is provided. 
 
Figure 2. MEFS rating rubric. 
Within the MEFS, the 104 items assessing self-regulation ECs are grouped in 7 
clusters:  Attention, Engagement, Optimization, Efficiency, Memory, Inquiry and 
Solution. 
Attention. 
The Attention cluster includes the Perceive, Focus and Sustain capacities.  
Perceive refers to knowing when and knowing how to cue sensory and perceptual 
processes to take in information from the external or internal environments.  Focus refers 
to knowing when and knowing how to focus attention to important information in the 
environment.  Sustain refers to knowing when and knowing how to maintain one’s 
attention to specific perceptions, feelings, thoughts or actions.  
Engagement. 
Within the Engagement cluster are the Initiate, Energize, Inhibit, Stop, Pause, 
Flexible and Shift ECs.  Initiate refers to the cueing needed to initially engage a task, 
such as starting school work or engaging peers in appropriate social interactions.  
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Energize refers to knowing when and how to invest an adequate amount of energy when 
perceiving, feeling, thinking or acting. Inhibit refers to knowing when and knowing how 
to refrain from impulsive perceiving, feeling, thinking or acting.  Stop refers to knowing 
when and knowing how to trigger the immediate cessation of perceptions, feelings, 
thoughts or actions.  Pause refers to knowing when and knowing how to return to specific 
perceptions, feelings, thoughts or actions following a brief interruption.  Flexible refers to 
knowing when and knowing how to alter perceptions, feelings, thoughts, or actions based 
on internal or environmental stimuli.  The Shift EC refers to knowing when and knowing 
how to move from one way of perceiving, feeling, thinking or acting to another way. 
Optimization. 
Optimization includes the following ECs: Monitor, Modulate, Correct and 
Balance.  The Monitor EC refers to knowing when and knowing how to evaluate the 
accuracy of perceptions, feelings, thoughts or actions.  The Modulate EC refers to 
knowing when and knowing how to adjust the intensity of perceptions, feelings, thoughts 
and actions.  The Correct EC refers to knowing when and knowing how to correct errors 
made when perceiving, feeling, thinking or acting.  The Balance EC refers to knowing 
when and knowing how to balance opposing modes of perceiving, feeling, thinking or 
acting.  
Efficiency. 
Within the Efficiency cluster are the self-regulation ECs of Sense Time, Pace, Use 
Routines and Sequence.  The Sense Time EC refers to knowing when and knowing how 
to sense the passage of time when perceiving, feeling, thinking or acting.  The Pace EC 
refers to knowing when and knowing how to adjust the rate at which perceptions, 
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emotions, or thoughts are experienced, or actions are performed.  The Use Routines EC 
refers to knowing when and knowing how to make use of a well-known series of 
perceptions, feelings, thoughts, and/or actions, especially in cases where automated 
routines have been practiced and used frequently.  The Sequence EC refers to knowing 
when and knowing how to properly sequence perceptions, feelings, thoughts or actions in 
specific situations.   
Memory. 
The Memory cluster includes the Hold/Manipulate and Store/Retrieve ECs.  The 
Hold/Manipulate EC refers to knowing when and knowing how to engage the mental 
processes involved in the initial registration and holding of information in mind to make 
it available for mental manipulation.  The Store/Retrieve EC refers to knowing when and 
knowing how to engage the mental processes involved in storing newly learned 
information and/or retrieving previously stored information.     
Inquiry. 
The ECs within the Inquiry cluster are the Gauge, Anticipate, Estimate Time, 
Analyze and Evaluate/Compare ECs.  The Gauge EC refers to knowing when and 
knowing how to size up the difficulty of, or identify the specific perceptions, feelings, 
thoughts or actions that will be required for effective functioning in specific situations.  
The Anticipate EC refers to knowing when and knowing how to anticipate the 
perceptions, feelings, thoughts or actions that are likely to impact future situations.  The 
Estimate Time EC refers to knowing when and knowing how to estimate the time needed 
to engage a specific set of perceptions, feelings, thoughts or actions.  The Analyze EC 
refers to knowing when and knowing how to examine in detail specific perceptions, 
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feelings, thoughts or actions.  The Evaluate EC refers to knowing when and knowing how 
to judge the quality and/or adequacy of perceptions, feelings, thoughts or actions.  
Solution. 
The Solution cluster includes the Generate, Associate, Organize, Plan, Prioritize 
and Decide ECs.  The Generate EC refers to knowing when and knowing how to identify 
novel ways to perceive, feel, think or act in specific situations that require novel problem-
solving.  The Associate EC refers to knowing when and knowing how to make 
connections among previous perceptions, feelings, thoughts or actions in order to find 
solutions to a problem.  The Organize EC refers to knowing when and knowing how to 
organize perceptions, feelings, thoughts, or actions.  The Plan EC refers to knowing when 
and knowing how to make a plan involving future perceptions, feelings, thoughts or 
actions.  The Prioritize EC refers to knowing when and knowing how to order or engage 
perceptions, feelings, thoughts or actions based on their relevance, importance or 
urgency.  The Decide EC refers to knowing when and knowing how to make decisions 
about perceptions, feelings, thoughts and actions.  
Self-realization and self determination. 
Within the second tier of the HMEF are the Self-Realization and Self-
Determination subdomains.  These ECs involve executive control that oversees the 
capacities described in the Self-Regulation tier.  When Self-Realization and Self-
Determination ECs are functioning effectively, they do not directly regulate perceptions, 
feelings, thoughts or actions, but rather regulate the self-regulation ECs that in turn 
regulate perceptions, feelings, thoughts, or actions in a manner consistent with the 
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requirements being imposed on them by the Self-Realization and Self-Determination 
ECs.  
Self-realization. 
Self-Realization ECs are used to know when and to know how to be aware of self 
and others, to develop a capacity for self-reflection and self-analysis and to identify 
personal strengths and weaknesses (especially those at the self-regulation level) that are 
likely to impact on the ability to achieve goals.  The components of Self-Realization 
executive capacities also are involved in regulating or modifying the use of self-
regulation ECs so that they perform in a manner consistent with those aspects of Self-
Realization that have been developed. 
Self determination.  
Self-Determination ECs are used to know when and to know how to set goals and 
engage in long-term planning.  Self-Determination ECs also are involved in regulating or 
modifying the use of self-regulation ECs so that they perform in a manner consistent with 
the goals and long-term plans that have been established through Self-Determination.  
Arenas of involvement. 
The HMEF also posits the concept of Arenas of Involvement.  This concept helps 
to explain the range of variability in engagement of self-regulation capacities in different 
contexts that is often observed or reported in clinical cases.  The HMEF identifies four 
Arenas of Involvement: the Intrapersonal Arena, the Interpersonal Arena, the 
Environment Arena and the Symbol System Arena.    
Intrapersonal arena. 
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The Intrapersonal Arena refers to the use of self-regulation executive capacities to 
direct perceptions, feelings, thoughts and actions in relation to oneself, often referred to 
as self-discipline or self-management.  Effective use of self-regulation executive 
capacities within this arena enables a person to avoid, or effect changes in self-destructive 
perceptions, feelings, thoughts or actions that are associated with conditions such as 
depression, anxiety, addictions, self-mutilation and eating disorders. 
Interpersonal arena. 
The Interpersonal Arena refers to the self-regulation of perceptions, feelings, 
thoughts and actions when engaged with other people.  Effective use of self-regulation 
executive capacities within this arena enables a person to relate to others in an 
appropriate manner, work cooperatively with others and resolve interpersonal conflicts or 
solve social problems. 
Environment arena.  
The Environment Arena refers to one’s use of self-regulation capacities to cue and 
direct perceptions, feelings, thoughts and actions in relation to both natural and man-
made environments. Effective use of executive capacities in this arena enable a person to 
function effectively when performing everyday tasks, maintain tools and other 
implements needed to perform these everyday tasks, avoid accidents, and perceive, feel, 
think and act in ways that support and sustain the natural environment. 
Symbol system arena. 
The Symbol System Arena refers to one’s use of self-regulation executive 
capacities to cue and direct perceptions, feelings, thoughts and actions relating to the 
processing, storage, and use of information transmitted through symbol systems.  
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Successful use in this arena involves the ability to regulate academic tasks, including 
reading, writing, speaking or quantifying, and assists with work in the science or 
mathematical fields, enhances formal systems of thought and knowledge and enhances 
the use of communication tools, including computers. 
Overall, as previously stated, EC deficits cannot be used exclusively to determine 
a diagnostic category or classification; however EC assessments can provide information 
that can be used as part of the diagnostic process and can be used to help identify 
appropriate interventions.  A true diagnosis depends on a comprehensive assessment 
including history, observations and the use of norm-referenced direct and indirect 
measures (Gioia et al., 2015; McCloskey & Perkins, 2012).   
Interventions that Address the Executive Deficits of Children Diagnosed with 
ADHD 
Effective interventions to support children diagnosed with ADHD often include 
both medication and non-pharmacological treatments to target and improve the executive 
capacities of individuals with this diagnosis (Moore, Russell, Arnell. & Ford, 2017).  
Psychosocial/behavioral intervention.  
 Psychosocial and behavioral interventions are often successful and vital when 
individuals who interact with the child are involved in the efforts to improve the child’s 
behavior. For example, family-based interventions, such as parent training, have 
demonstrated efficacy in the reduction of problem behaviors (Chronis, Jones & Raggi, 
2006). This is due to the fact that the behaviors exhibited by children with ADHD may 
often lead to difficult parent-child relationships, consequently resulting in increased stress 
for both parties (Johnston & Mash, 2001).  Specifically, Barkley developed a parent-
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training program in child-management skills in relation to two areas. First, due to the fact 
that ADHD is believed to be the result of a neurophysiologic deficiency, parents must 
understand and, consequently, use more explicit, systematic, externalized and compelling 
ways of presenting rules and instructions to their children.  Secondly, there is a need for 
specific training in behavioral techniques for parents due to the prevalence of 
oppositional/defiant behavior typically found in ADHD children.  
 Social skills often are another area of difficulty for students with ADHD.  For 
example, the likelihood of hyperactive, impulsive, aggressive, and/or noncompliant 
behaviors associated with ADHD often leads to a higher level of rejection from peers 
(Hinshaw & Melnick, 1995).  Direct intervention in social skills training allows children 
and/or adolescents with ADHD to develop more appropriate pro-social behaviors.  This 
form of intervention focuses on increasing the student’s abilities in various areas, 
including communication, cooperation, participation, and validation (Chronis et al., 
2006).  Conducting these forms of interventions in a group format with other children can 
also provide the opportunity for in vivo experience and ability to handle social challenges 
in a controlled environment.   
Cognitive behavioral therapy (CBT). 
Majority of the research regarding Cognitive Behavior Therapy and ADHD 
discusses the effectiveness for adults with the disorder. This is due to the fact that the 
premise underlying CBT views the technique as a more advanced way to observe 
thoughts and habits. Specifically, the main goal of CBT is to identify maladaptive 
thought processes and schemas held by certain individuals and to modify these 
dysfunctional thought processes (Beck, 1995). Maladaptive thoughts, in turn, tend to 
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affect the behaviors and emotions of an individual. Historically, Cognitive Therapy (CT), 
the precursor to CBT, was developed by Aaron T. Beck in the 1960’s to help treat 
patients with depression in a short-term and structured setting (Beck, 1995).  CT has 
since been modified and applied to treat multiple mental disorders. 
The assumption underlying all modified applications of CT is that behind all 
psychological disturbances, some type of distorted or dysfunctional thinking is affecting 
one’s cognitions and one’s behaviors.  When CT added the component of altering one’s 
behavior, the treatment became known as Cognitive Behavioral Therapy (CBT; Beck, 
1995).   
   CBT is a treatment based on an organized structure that both the clinician and 
patient follow closely (Simos, 2002).  In a session, the clinician informs clients of their 
need to set an agenda but gives them the opportunity to create the order in which their 
session will go.  This collaboration helps to give patients a sense of self-worth and the 
feeling that they are as much a part of the therapeutic relationship as the clinician.  One 
tool used by many CBT clinicians is the concept and practice of goal setting.  In goal 
setting, the therapist and patient collaboratively create different goals for the patient to 
achieve at some point during therapy (Simos, 2002).   
  Through traditional CBT intervention, the primary technique used is known as 
cognitive restructuring.  When clients present with various pathologies linked to their 
thoughts and emotions, those thoughts are connected to an underlying schema that may 
be hindering the proper attribution of thoughts and feelings (Beck, 1995).  These 
inappropriate thoughts can cause the symptoms of the individual’s pathology.  The use of 
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cognitive restructuring requires the therapist to educate clients on more effective ways of 
displaying their emotions and affect (Simos, 2002).  
 The use of CBT techniques with individuals with ADHD has been described as a 
relatively new treatment when compared to its use with other psychiatric disorders.  By 
incorporating a multimodal treatment targeting behavioral interventions to teach 
compensatory skills in addition to cognitive interventions that target thought distortions 
and negative emotions, individuals with ADHD achieve the highest likelihood of 
treatment efficacy (Knouse & Safren, 2010).  Often, individuals with ADHD can develop 
various comorbid issues, including anxiety, depression, poor self-esteem, and low self-
efficacy (Newark & Stieglitz, 2010).  Their treatment will generally focus on identifying 
and modifying cognitive distortions, increasing use of coping strategies, using behavioral 
modification, and managing their mood and anxiety-related symptoms (Mongia, & 
Hechtman, 2012).   
 In addition to direct CBT, studies have evaluated various implications of 
incorporating these practices with other modalities, including medications.  Safren et al., 
(2005) discussed their study of incorporating CBT with patients with ADHD who had 
been successfully utilizing pharmacologic treatment.  Results indicated that the 
participants who received CBT in addition to medication showed a reduction in their 
anxiety related symptoms.  A related study conducted by Solanto et al., (2010) evaluated 
the provision of either metacognitive strategies or supportive psychotherapy in a group 
setting to patients diagnosed with ADHD who were concurrently medicated.  Members of 
the metacognitive group, who were provided CBT skills as compared to the 
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psychotherapy group members who did not, showed more improvements in the severity 
of their ADHD symptoms (Solanto et al., 2010).   
Collaborative & proactive solutions. 
The Collaborative & Proactive Solutions (CPS), previously known as the 
Collaborative Problem-Solving Model, is an empirically supported, evidence-based 
treatment created by Dr. Ross Greene.  The model is based on the notion that challenging 
behaviors occur when the demands and expectations being placed on a kid exceed the 
kid’s capacity to respond adaptively.  The model focuses more on the method in which a 
child is experiencing the difficulty, rather than on looking at the behavior itself or a 
psychiatric diagnosis.  Treatment utilizing the model focuses on identifying the skills a 
child may be lacking and assisting in meeting the expectations they are having difficulty 
achieving.  Generally, the goal is to assist children solve their problems, rather than 
trying to modify their behavior through application of rewards and punishments (Greene, 
1998). 
 The CPS model was generated following Dr. Greene’s 1998 book, The Explosive 
Child.  Various domains are emphasized, including flexibility, adaptability, and problem 
solving.  Within the model, parents and children are encouraged to work collaboratively 
and proactively to reduce the presence of challenging behaviors.  This strategy is 
conducted by organizing the treatment into four modules: identification of lagging skills 
and unsolved problems, prioritization of unsolved problems, introductions of the new 
plan’s framework, and implementing the plan to reduce target behaviors (Greene, 1998; 
Ollendick et al., 2016). 
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 Application of the CPS model has shown various successes, including working 
with children diagnosed with Oppositional Defiant Disorder (ODD).  As described by 
Ollendick et al., (2016) CPS was administered and compared to a control group of 
individuals with ODD, and those who received Parent Management Training (PMT), a 
protocol that was previously utilized as a treatment for ODD.  Results of the study 
indicated that provision of either CPS or PMT yielded greater treatment efficacy than the 
control group, therefore rendering CPS as a prominent alternative to ODD.  Considering 
the comorbidity and correlation between ODD and ADHD (American Psychiatric 
Association, 2013), one can surmise that the use of this treatment can effectively treat 
these individuals.   
Movement. 
 Keeping one’s mind active is a crucial component in maintaining an appropriate 
level of cognitive functioning and awareness.  Failure to do so can often create deficits 
with their ability to think and utilize related EFs.  As the human body is a complex 
interconnection between several systems, the intermingling and communication of these 
systems must be in proper order for each to work effectively.  One area that has shown to 
be crucial in appropriate execution of EC’s is the prevalence and frequency of physical 
activity and motor movement (Van der Neit et al., 2014).  Several research studies have 
discussed the importance of physical activity regarding proper EC.   
According to Best (2010), aerobic exercise can lead to both neurochemical and 
morphological changes in brain regions associated with ECs.  These alterations in brain 
chemistry provide the opportunity for individuals to engage various ECs, including 
sequencing.  The implementation of complex motor interventions has shown to increase 
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both motor and higher order cognitive abilities in pre-pubertal children (Van der Fels et 
al., 2014).  Conversely, Van der Fels and colleagues (2014) discuss how sedentary 
behavior indicated negative performance on EC tasks.  Examination of this relation 
between EC and motor movement in children diagnosed with ADHD yielded similar 
results.  
 Clinical and educational populations who demonstrate marked difficulty with EC 
and related actions are individuals with an Autism Spectrum Diagnosis, in addition to 
inhibited motor abilities.  Fabbri-Destro, Cattaneo, Boria and Rizolatti (2009) discussed 
how both manual dexterity and balance skills require planning and execution to sequence 
movements, which shows a marked impairment in students with Pervasive 
Developmental Disorder-NOS (PDD-NOS).  Historically, children with PDD-NOS have 
been known to have inferior motor skills which often require a level of physical 
intervention.  The addition of these physical interventions not only increase their gross 
and fine motor skills, but also serve increase their ECs, including planning, sequencing 
and problem solving (Schurink et al., 2011).   
 Direct service and compensation. 
 Often, EC deficits can be accommodated by interventions that directly target the 
specific areas of concern.  The skills in which the person may be lacking can be improved 
upon by utilizing specific exercises that focus on cognitive abilities and processes.  This 
form of intervention can lead to cognitive retraining of the individual’s specific 
impairment.  Catroppa and Anderson (2006) describe how the need for direct instruction 
to reteach abilities can also include various compensatory strategies that provide an 
alternative method to acquire skills.  In the study, children who suffered traumatic brain 
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injuries were assessed in their ability to improve their EC capacities.  The study indicated 
moderate success that direct service and compensatory strategies can effectively assist 
children in their ability to engage in EC activities, including planning, sequencing and 
problem solving.   
Mindfulness.  
 Mindfulness and meditation are significant interventions in strengthening EC 
skills and allowing students to focus (McCloskey, 2016). The implication of behavioral 
and cognitive strategies can prove to be helpful in decreasing the implications of EC 
deficits.  Mindfulness and meditation practices focus on allowing the individual to 
increase their awareness of their own body and mindset and how that can affect their 
actions and emotions.  Specifically, Gallant (2016) studied how the practice of 
mindfulness and meditation was evaluated within various subdomains of EC.  Results 
indicated that the implications of this strategy most closely affect an individual’s ability 
to maintain inhibition.  Individuals who have difficulties related to impulse control, such 
as those with ADHD, showed improvement in these areas.  As inhibition requires 
numerous mental faculties to properly occur, the need to sequence events appropriately to 
control inhibition can become significant (Gallant, 2016).   
Pharmacotherapy. 
Results of modern medicine have allowed for the provision of various 
pharmacologic treatments for behavioral and emotional disorders.  Often, individuals 
with various behavioral problems, including ADHD and EC-related symptoms, report 
utilizing a medicinal treatment for the associated concerns.  These medications allow for 
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an alteration in brain chemistry to inhibit or excite various neurotransmitters that affect 
behavior (Young, 2013).   
ADHD and medication management. 
Over the last two decades, the use of ADHD medication for youth in the United 
States has significantly increased (Bachmann, et al 2017). Interestingly, in school-age 
children internationally most clinical guidelines recommend a stepwise approach to 
treatment for ADHD, starting with non-pharmacological interventions (Thapar & Cooper, 
2016). Contrastingly, in the US, guidelines recommend individual treatment plans that 
usually include pharmacotherapy to start (Pliszka, 2006). 
Treatment for ADHD has included various types of medication; most notably are 
stimulants.  Methylphenidate is one medication that has proven to be effective in 
improving ADHD related symptoms in some individuals (Van der Oord, Prins, 
Ossterlaan, & Emmelkamp, 2008).  According to Spencer et al. (1996), approximately 
70% of children with ADHD respond to psychostimulant treatment.   
Despite the efficacy of psychostimulants, like methylphenidate, various 
disadvantages present regarding side effects frequently associated with these medications 
(Schachter, Pham, King, Langford, & Moher, 2001).  Children reported various concerns, 
including decreased appetite and insomnia.  Some studies have indicated that although 
stimulants frequently provide successful results in the short term, little evidence supports 
long-term benefits regarding academic performance and social skills (Schachter et al., 
2001; Schachar et al., 2002).  This lack of substantiated long-term evidence supports the 
notion that psychotropic treatment should be utilized in conjunction with other treatment 
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options and methodologies (Van der Oord et al., 2008).  Therefore, it is important to 
determine whether medication does have a significant impact on EF skills.  
Research by Bachmann et al. (2007) looked at trends in ADHD medication use in 
children across five countries: Netherlands, Germany, Denmark, the United Kingdom, 
and the United States. Not only do various countries and cultures differ in their approach 
to treatment guidelines, but also in medication prevalence and type. According to this 
study, ADHD medication use was highest in 10-14 year olds in the Netherlands (7.1%) 
and the US (8.8%). Specifically, methylphenidate use was predominant in Europe; while 
in the US, amphetamines were as common as methylphenidates. 
Neurofeedback. 
 An alternative intervention in the treatment of developmental and behavioral 
disorders is neurofeedback, a neural based practice that is reportedly used by more than 
1,500 practitioners (Butnik, 2005).  This treatment is based under the assumption that 
ADHD is a disorder that impacts an individual’s neural regulation and underarousal, 
which can be altered via behavioral methods.  Toplak, Connors, Shuster, Knezevic, and 
Parks (2008) argued that the efficacy of neurofeedback is resultant of operant 
conditioning of bioelectrical neuroregulation that results in the patient receiving positive 
feedback following administration of the treatment. Patients who undergo neurofeedback 
work with a clinician who records and monitors neural activity while the participant 
engages in a computer program that resembles a video game (Toplak et al., 2008).  Fox, 
Tharp, and Fox (2005) indicated that long-term changes were reported by 30% of people 
with ADHD who received 20 sessions of neurofeedback.  Having a working knowledge 
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of this treatment can be an effective tool that can be used in assisting families to find 
appropriate treatments for their children with ADHD.   
Multimodal treatment. 
 Historical research has indicated that a combination of different treatment 
methods is beneficial to the successful treatment of patients with ADHD.  Toplak et al. 
(2008) discussed how combinations of pharmacologic, cognitive-behavioral, and neural 
based treatment showed progress in the patients served.  The application of multiple 
treatment methodologies allows for the various areas of this disorder to be highlighted.  It 
is known that individuals with ADHD exhibit a physiological and chemical imbalance 
that exacerbates symptoms (Van der Oord et al., 2008).  Provision of psychotropic 
medication functions to improve the neurologic components, while neurofeedback uses 
behavioral treatments to condition the brain into alternative methods of functionality.  
CBT focuses largely on having individuals utilize cognitive skills to examine and reflect 
on their own behavior, while the behavioral component uses basic principles to refocus 
and assist in behavior modification (Chronis et al., 2006). 
Discussion and Direction 
 The purpose of the study is to examine the EC profiles of children with ADHD 
across two age groups and analyze the similarities and differences between the two.  
Within the school-based setting, individuals with ADHD often present with variable 
difficulties regarding their behavior, academic achievement, and attention to task.  Often, 
viewing these difficulties from the EC lens may highlight methods to assist these students 
in their improvement of their daily functioning especially as they change from elementary 
to high school level.   
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The research presented will lay the groundwork to further investigate the EC 
strengths and weaknesses using the MEFS to identify possible EC profile differences that 
could be utilized to select treatment of individuals diagnosed with ADHD. Information 
provided by the MEFS teacher ratings may enable clinician’s to focus on a relatively 
narrow group of core ECs involved in ADHD. 
Research Questions and Hypotheses  
 This study will analyze MEFS teacher form item ratings obtained during the 
standardization of the MEFS to explore the following research questions: 
1. What are the similarities and differences between the pattern of EC deficits 
resulting from teacher ratings of a group of children diagnosed with ADHD and a 
demographically-matched control group of children with no clinical diagnosis? 
 
It is hypothesized that a larger proportion of children diagnosed with ADHD will 
be rated by teachers as having executive capacity deficits than their non-clinical 
peers.  Specifically, ADHD-diagnosed children will be rated as having more 
executive capacity deficits in the Attention, Engagement and Modulation Clusters 
than the matched control sample.  Within those Clusters, ADHD-diagnosed 
children will be rated as having more deficits for the self-regulation executive 
capacities of Focus, Sustain, Inhibit, Stop, Pause, Monitor, Modulate, Correct and 
Balance. Also, no differences in the proportion of deficits will be found between 
the ADHD-diagnosed children and the matched controls for the Self-Realization 
and Self-Determination Clusters. 
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2. What are the similarities and differences between the pattern of EC deficits 
resulting from teacher ratings of a group of adolescents diagnosed with ADHD 
and a demographically-matched control group of adolescents with no clinical 
diagnosis? 
 
It is hypothesized that a larger proportion of adolescents diagnosed with ADHD will be 
rated by teachers as having more executive capacity deficits than their non-clinical peers.  
Specifically, ADHD-diagnosed adolescents will be rated as having more executive 
capacity deficits in the Attention, Modulation, Efficiency, Memory, and Self-Realization 
Clusters than the matched control sample.  Within those Clusters, ADHD-diagnosed 
adolescents will be rated as having more deficits for the self-regulation executive 
capacities of Focus, Sustain, Monitor, Modulate, Correct, Balance, Sense Time, Use 
Routines, Hold/Manipulate, Realization of Self, Realization of Others, and Self-analysis. 
 
3. What are the similarities and differences between the pattern of EC deficits 
resulting from teacher ratings of a group of children diagnosed with ADHD and a 
group of adolescents diagnosed with ADHD? 
 
It is hypothesized that a larger proportion of children diagnosed with ADHD will be 
rated as having more executive capacity deficits in the Attention and Engagement Cluster 
than the adolescents diagnosed with ADHD.  Conversely, a larger proportion of 
adolescents diagnosed with ADHD will be rated as having executive capacity deficits in 
the Engagement, Memory, and Self-Realization Clusters than the children diagnosed with 
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ADHD. Also, children and adolescents will not differ in the proportions of teacher ratings 
indicating executive capacity deficits in the Modulate Cluster.  Within those Clusters, 
ADHD-diagnosed children will be rated as having more deficits for the self-regulation 
executive capacities of Focus, Sustain, Inhibit, Stop and Pause.  Conversely, ADHD-
diagnosed adolescents will be rated as having more deficits for the executive capacities of 
Sense Time, Use Routines, Hold/Manipulate, Realization of Self, Realization of Others, 
and Self-Analysis. 
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CHAPTER 3 
METHODOLOGY 
This study will examine archival data collected during the standardization of the 
McCloskey Executive Functions Scale Teacher Report Form (MEFS-TR, Appendix A) 
which is an internet, web-based rating scale developed in order to assess teacher 
perceptions regarding students’ use of executive functioning. The information gathered 
from the MEFS-TR assists in the identification of executive function strengths, executive 
function deficits, and executive skill deficits. This rating scale can be used with 
individuals ranging from 5 through 18 years of age. 
Source of Data  
The source of the archival data used in this study are the MEFS-TR item raw 
score file that was created from the standardization data collection file.  The data were 
collected during the scale standardization project during the 2013-2014 and 2014-2015 
school years.    
Specifically, the archival data that will be used in this study are the MEFS-TR 
item raw scores for the ADHD clinical sample (n = 103) and the matched control sample 
(n = 103).  The ADHD clinical sample and the matched control sample will be divided 
into two groups based on age (children ages 5-10 and adolescents ages 11-18) and each 
age sample will be compared to a control sample matched by age, gender, and parent 
education that did not have any clinical classification.  
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Data 
 The data used for this study are the teacher ratings of samples of students 
diagnosed with ADHD and the teacher ratings of student samples of nonclinical, 
demographically-matched controls collected with the MEFS-TR.  Teacher ratings 
reflected teacher perceptions of the frequency and effectiveness of students’ performance 
of behaviors that reflected the degree of use or disuse of executive functions and 
executive skills. The data will be examined across age brackets of elementary aged 
students and adolescent students.  
 Norming data for the MEFs was collected between March 2014 and April 2015.  
The sample included 1,127 subjects from 167 communities in 29 states in the United 
States.  A total of 255 teachers completed the ratings for the 1,127.  Of the 1,127 students 
that were rated by teachers, 103 were diagnosed with ADHD (47 medicated and 56 
nonmedicated).  Control samples were obtained by selecting the ratings of a nonclinical 
sample of standardization cases that matched the clinical sample cases using the 
demographic data variables of age, gender, ethnicity, and academic skills rankings 
provided by teachers.   
 Teachers rated each student with a pool of 104 items that represented 31 self-
regulation executive functions organized into 7 self-regulation clusters, and 3 facets of 
self-realization and 2 facets of self-determination (see Appendix A for the MEFS-TR 
form). 
 Self-regulation items were rated on a 6-point scale ranging from 0 to 5.  Appendix 
A shows the MEFS-TR rating rubric. 
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Characteristics of the Teacher Raters 
 The teachers that provided the MEFS-TR ratings were regular and special 
education teachers from across the United States.  A total of 255 teachers completed 
ratings on 1,127 children and adolescents who were their students. Of the 255 teachers, 
11.4 percent were male and 88.6 percent were female.  
Variables Used in the Analyses 
 The variables to be used in the data analyses include raw scores based on teacher 
ratings for each of the 104 items of the MEFS.  
Psychometric Properties of MEFS 
Item ratings.   
Each MEFS item was rated by teachers using six potential responses: 
5-AA = ALMOST ALWAYS does it on own without prompting  
4-F = FREQUENTLY does it on own without prompting   
3-S = SELDOM does it on own without prompting   
2-AP = Does it, but only AFTER PROMPTING   
1-DA = Only does it with DIRECT ASSISTANCE  
0-UA = UNABLE to do it even with ASSISTANCE 
The rating options for the items comprising the Self-Realization and Self-
Determination facets were: 
3-VO = Does this VERY OFTEN 
2-O = Does this OFTEN 
1-S = Does this SOMETIMES, but not much 
0-N = NEVER does this 
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Evidence of reliability. 
Teacher ratings were examined using a measure of inconsistent responding.  The 
MEFS Inconsistency scale is composed of six self-regulation items that were altered 
slightly in wording.  The original items and the slightly altered items were included on 
the rating form but placed in different locations.  Ratings on the original item and the 
slightly altered item were compared to obtain a rating difference score.  The absolute 
values of these rating difference scores were summed across all six pairs of consistency 
items to produce the score for the Inconsistency Index.  An acceptable level of variation 
that was not likely to be cause for concern about the consistency of teacher ratings was 
established (raw score of 6).  All teacher ratings of the consistency items for students in 
the ADHD clinical samples and students in the matched control samples produced 
Consistency Index scores within the acceptable level. 
The MEFS manual also reports internal consistency and split-half reliability 
coefficients for the 7 self-regulation clusters and 14 subclusters (each self-regulation 
cluster was divided into items assessing the Self/Social Arena and items assessing the 
Academic Arena) and the Self-Realization and Self-Determination composites by six age 
groups.  The large majority of these coefficients were above .90 and no coefficient was 
less than .85.  Test-retest reliability coefficients also were provided for the cluster, 
subcluster, and composite scores, with all but two of these coefficients at or greater than 
.80. 
Statistical analyses. 
Frequency counts were generated for the item scores obtained by the clinical 
groups and the matched controls.  Differences between clinical and matched controls and 
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the differences between ADHD-diagnosed children and ADHD-diagnosed adolescents 
will be described.  Differences between the ratings of the clinical samples and the 
matched controls and between the two ADHD-diagnosed groups were tested for 
statistical significance.  This was accomplished by calculating the percentage of students 
in each sample that were rated as exhibiting executive deficits (ratings of 0-3).  The 
proportion of the clinical group rated as exhibiting executive deficits was compared to the 
proportion of nonclinical matched controls rated as exhibiting executive deficits using a 
Fisher’s Exact Test analysis.  This procedure was repeated to compare the ratings of the 
ADHD-diagnosed children and adolescent groups. 
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CHAPTER 4 
 
RESULTS 
 
 
The results of the analyses of teacher ratings of the executive capacities of groups 
of clinical and nonclinical students using the McCloskey Executive Functions Scale 
Teacher Report form (MEFS-TR) will be reviewed in this section.  The data used for this 
study includes the MEFS-TR teacher ratings of students diagnosed with ADHD that were 
grouped according to age range (Child group n = 57; Adolescent group n = 46), and the 
teacher ratings of student samples of nonclinical, demographically-matched controls 
(child matched controls n = 57; adolescent matched controls n = 46).   
Table 4.1 shows the demographic characteristics of the sample of students 
diagnosed with ADHD and the matched control sample based on the variables used to 
match the samples.  Table 4.2 shows the grade in school of the ADHD-diagnosed 
students and the matched control samples.  
Table 4.1 
 
Demographic Characteristics of theSsamples of Students Diagnosed with ADHD and the 
Matched Control Sample Based on the Variables Used to Match the Sample 
 
 
 
Child 
ADHD-
diagnosed 
Sample 
Child 
Matched 
Control 
Sample 
Adolescent 
ADHD- 
diagnosed 
Sample 
Adolescent 
Matched  
Control 
Sample 
Gender     
   Female 19 19 13 13 
   Male 38 38 33 33 
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   Total 57 57 46 46 
     
Ethnicity     
   African-
American 
9 9 11 12 
   Hispanic 8 8 9 9 
   White 39 39 24 23 
   Asian 1 1 2 2 
   Total 57 57 46 46 
     
Region     
   Midwest 4 7 4 9 
   Northeast 18 10 8 11 
   South 22 25 23 15 
   West 13 15 11 11 
   Total 57 57 46 46 
     
Academic Skills Level 
Above 
Average 
8 7 6 7 
Average 29 40 30 35 
Below 
Average 
20 10 10 4 
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   Total 57 57 46 46 
     
Gender of Teacher Rater 
   Female 52 51 40 39 
   Male 5 6 6 7 
   Total 57 57 46 46 
     
Student Age     
5 1 1   
6 8 8   
7 12 12   
8 7 7   
9 16 16   
10 13 13   
11   3 3 
12   3 4 
13   2 2 
14   10 8 
15   10 9 
16   5 9 
17   11 8 
18   2 3 
Total 57 57 46 46 
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Table 4.2 
 
Grade in School of the ADHD-Diagnosed Students and the Matched Control Samples 
 
 
Student 
Grade 
Child 
ADHD-
diagnosed 
Sample 
Child 
Matched 
Control 
Sample 
Adolescent 
ADHD- 
diagnosed 
Sample 
Adolescent 
Matched  
Control 
Sample 
K 7 5   
1 8 9   
2 11 10   
3 12 17   
4 15 6   
5 3 8 2 2 
6 1 2 3 3 
7   3 3 
8   2 10 
9   15 7 
10   9 7 
11   4 7 
12   8 7 
Total 57 57 46 46 
 
 
Research Questions 
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The research questions for this study were addressed by 1) comparing the teacher 
ratings of a child sample of students diagnosed with ADHD with the teacher ratings of a 
nonclinical matched control sample, 2) comparing the teacher ratings of an adolescent 
sample of students diagnosed with ADHD with teacher ratings of a nonclinical matched 
control sample, and 3) comparing the teacher ratings of the child and adolescent samples 
of students diagnosed with ADHD.  The analyses were conducted using the MEFS-TR 
individual item ratings organized by the Self-Regulation Clusters and Self-Realization 
and Self-Determination facets.  Frequency counts were generated for the item scores 
obtained by the clinical groups and the matched controls.  For each of the three 
comparative analyses, the proportions of teacher ratings reflecting Executive Function 
Deficits (EFDs; rated as seldom doing it unless told to do so) and Executive Skill deficits 
(ESDs; rated as unable to do it even when shown how) for each MEFS-TR item were 
tested for statistical significance using Fisher’s Exact z test.  Appendix B contains the 
results of the statistical analyses for each item within each EC Cluster.  Table 4.3 shows 
the specific self-regulation ECs assessed within each self-regulation cluster according to 
Arena of Involvement. 
Table 4.3 
Self-Regulation Executive Capacities Assessed within Each Self-Regulation Cluster 
Self-Regulation  
Cluster 
Self-Regulation 
Executive Capacity 
Academic 
Arena 
Self/Social 
Arena 
Attention Aware 
Focus 
Sustain 
1 
1 
1 
1 
1 
1 
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Engagement Effort 
Initiate 
Inhibit 
Stop 
Pause 
Flexible 
Shift 
1 
1 
1 
1 
1 
2 
1 
1 
1 
6 
2 
1 
2 
1 
Optimization Monitor 
Modulate 
Correct 
Balance 
2 
2 
1 
1 
2 
3 
1 
2 
Efficiency Sense Time 
Pace 
Routines 
Sequence 
1 
1 
7 
1 
1 
1 
1 
1 
Memory Hold/Manipulate 
Store/Retrieve 
1 
2 
1 
3 
Inquiry Gauge 
Anticipate 
Estimate Time 
Analyze 
Compare/Evaluate 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
Solution Generate 1 1 
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Associate 
Organize 
Plan 
Prioritize 
Decide 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
 
Research Question 1: What are the similarities and differences between the pattern of 
EC deficits resulting from teacher ratings of a group of children diagnosed with ADHD 
and the pattern of EC deficits resulting from teacher ratings of a demographically-
matched control group of students with no clinical diagnosis? 
Research Question 2: What are the similarities and differences between the pattern of 
EC deficits resulting from teacher ratings of a group of adolescents diagnosed with 
ADHD and the pattern of EC deficits resulting from teacher ratings of a 
demographically-matched control group of students with no clinical diagnosis? 
Research Question 3: What are the similarities and differences between the pattern of 
EC deficits resulting from teacher ratings of a group of children diagnosed with ADHD 
and the pattern of EF deficits resulting from teacher ratings of a group of adolescents 
diagnosed with ADHD? 
Given the literature available on ADHD and executive capacities, it was 
hypothesized that the teacher ratings using the MEFS would indicate that the deficits 
identified for the ADHD groups would be proportionately greater than the deficits 
identified for the non-clinical control groups. Also, it was hypothesized that the teacher 
ratings using the MEFS would indicate more EFDs than ESDs for both clinical groups 
and the child group diagnosed with ADHD would exhibit more ESDs than the adolescent 
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group diagnosed with ADHD.  Additionally, it was hypothesized based on the HMEC 
theory, that both ADHD groups would exhibit more deficits in the Academic Arena 
(symbol system) than in the Self/Social Arena, with the greatest number of statistically 
significant deficit ratings evident for the Focus, Sustain, Inhibit and Modulate executive 
capacities. Additionally, although other Executive Capacities would likely be rated as 
deficient, these additional deficiencies would not be as frequent as those reported for the 
core four capacities of Focus, Sustain, Inhibit, and Modulate.  
Finally, it was hypothesized that no significant differences would be found 
between the ADHD groups and their matched controls for teacher ratings of Self-
Realization and Self-Determination as no indications of such differences were 
hypothesized or identified in the review of the literature on ADHD. 
Attention Cluster  
Within the Attention Cluster, 3 items are included in the Academic Arena and 3 
items are included in the Self/Social Arena.  Table 4.4 shows a summary of the 
significant differences that were identified when comparing proportions of students who 
were rated by teachers as exhibiting EFDs or ESDs on the items of the Attention Cluster. 
Proportion comparisons were made between the clinical groups and their respective 
matched control samples and between the two clinical samples.  The results of the 
statistical analyses completed for each Attention Cluster item are provided in Appendix 
B.  
Table 4.4 
 
Summary of the Significant Differences in Teacher Ratings of EFDs and ESDs for the 
Clinical and Matched Control Groups on the MEFS Attention Cluster Items. 
 
   Child Adolescent 
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Cluster/ 
Arena 
Child 
ADHD > 
Controls 
Adolescent 
ADHD > 
Controls 
ADHD > 
Adolescent 
ADHD 
ADHD > 
Child 
ADHD 
 
Attention/ 
 
Academic 
EFDs EFDs EFDs EFDs 
Aware 
Focus 
Sustain 
   
ESDs ESDs ESDs ESDs 
Sustain    
     
 
Attention/ 
 
Self/Social 
EFDs EFDs EFDs EFDs 
Aware 
Sustain 
 Aware  
ESDs ESDs ESDs ESDs 
    
 
Table 4.5 shows the percentages of students in each group that were rated as 
having an EFD or an ESD for each item of the Attention Cluster. 
Table 4.5 
Percentages of EFD and ESD Teacher Ratings for the Clinical and Control Groups on 
the MEFS Attention Cluster Items. 
 
 Executive Function Deficit (EFD) 
 Child Groups Adolescent Groups 
ATTENTION  Control ADHD Control ADHD 
 Academic Arena  % of Group Rated as Having an EFD 
  Perceive – Aware with 
school tasks 23% 49%* 22% 44% 
  Focus – Focused with 
school tasks 30% 68%* 33% 44% 
  Sustain – Sustains with 
school tasks 33% 68%* 33% 57% 
 Self/Social Arena         
  Aware – Aware during 
social    interactions 14% 44%*+ 15% 15% 
  Focus – Focused in social 
interactions 18% 37% 20% 26% 
  Sustain – Sustains with 
social interactions 19% 49%* 17% 28% 
     
 Executive Skill Deficit (ESD) 
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 Child Groups Adolescent Groups 
ATTENTION Control ADHD Control ADHD 
 Academic Arena  % of Group Rated as Having an ESD 
   Aware – Aware with school 
tasks 0% 12% 0% 7% 
  Focus –  Focused with 
school tasks 2% 14% 0% 11% 
   Sustain – Sustains with 
school tasks 2% 23%* 2% 17% 
  Self/Social Arena         
  Aware –  Aware during 
social interactions 2% 11% 0% 7% 
   Focus – Focused in social 
interactions 0% 11% 0% 2% 
   Sustain – Sustains with 
social interactions 0% 11% 0% 7% 
Note. *Clinical Group % Significantly Greater than 
Control Group %   
 
ADHD-child vs control group.   
As predicted, the ADHD-Child group had significantly larger proportions of 
students than the matched control group that were rated as having an EFD within the 
Academic Arena for all 3 Attention Cluster items assessing the self-regulation capacities 
of Aware (‘aware of what to do for school tasks’), Focus (‘focuses attention on school 
tasks’), and Sustain (‘sustains attention for school tasks’). Additionally however, the 
ADHD-Child group had significantly larger proportions of students than the matched 
control group that were rated as having an EFD within the Self/Social Arena for the items 
assessing the self-regulation capacities of Aware (‘aware of what to do for school tasks’) 
and Sustain (‘sustains attention for school tasks’).  
Consistent with predictions, the ADHD-Child group had a significantly larger 
proportion of students than the matched control group that were rated as having an ESD 
within the Academic Arena for the item assessing the self-regulation capacity of Sustain 
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(‘sustains attention for school tasks’). Also consistent with predictions, there were no 
significant differences between the proportions of students in the ADHD-Child group and 
the matched control group rated as having an ESD within either the Self/Social Arena. 
ADHD-adolescent vs control group.   
Contrary to predictions, no significant differences were found between the 
proportions of students in the ADHD-Adolescent group and the matched control group 
that were rated as having an EFD or ESD within the either the Academic Arenas or 
Self/Social Arenas. 
ADHD-child group vs ADHD-adolescent group.  
When comparing the clinical groups, no significant differences were found in the 
proportions of students rated as having an EFD or as having an ESD for any of the items 
of the Attention Cluster within the Academic Arena or within the Self/Social Arena. 
Consistent with the initial hypothesis, both clinical groups demonstrated significant 
impairments with Sustains with school tasks in the Academic Arena. When analyzing 
executive function deficits within the Academic Arena, the ADHD-Child and ADHD-
Adolescent clinical groups demonstrated similarly larger proportions of students rated as 
having deficits than their matched control groups for the items assessing the self-
regulation executive capacities of Aware, Focus and Sustain. For the Self/Social Arena 
however, teacher ratings reflected larger proportions of both function and skill deficits for 
the ADHD-Child group than for the ADHD-Adolescent group for all three Attention 
Cluster self-regulation ECs, but the proportion differences were not statistically 
significant.  
Engagement Cluster  
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Within the Engagement Cluster, 8 items are included in the Academic Arena and 
14 items are included in the Self/Social Arena.  Table 4.6 shows a summary of the 
significant differences that were identified when comparing proportions of students who 
were rated by teachers as exhibiting EFDs or ESDs on the items of the Engagement 
Cluster. Proportion comparisons were made between the clinical groups and their 
respective matched control samples and between the two clinical samples.  The results of 
the statistical analyses completed for each Engagement Cluster item are provided in 
Appendix B.    
Table 4.6 
 
Summary of the Significant Differences in Teacher Ratings of EFDs and ESDs for the 
Clinical and Matched Control Groups on the MEFS Engagement Cluster Items. 
 
 
 
Cluster/ 
Arena 
 
Child 
ADHD > 
Controls 
 
Adolescent 
ADHD > 
Controls 
Child 
ADHD > 
Adolescent 
ADHD 
Adolescent 
ADHD > 
Child 
ADHD 
 
Engagement/ 
 
Academic 
EFDs EFDs EFDs EFDs 
Initiate 
Effort 
Inhibit 
Stop 
Pause 
Shift 
Initiate 
Flexible 
Inhibit  
ESDs ESDs ESDs ESDs 
Initiate 
Effort 
Stop 
Pause 
Flexible (1 of 
2) 
Shift 
   
     
 
Engagement/ 
 
Self/Social 
EFDs EFDs EFDs EFDs 
Effort 
Inhibit (1 of 6) 
Stop (1 of 2) 
 Aware  
ESDs ESDs ESDs ESDs 
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Table 4.7 shows the items of the Engagement Cluster and the percentages of 
students in each group that were rated as having an EFD or an ESD. 
Table 4.7 
 
Percentages of EFD and ESD Teacher Ratings for the Clinical and Control Groups on 
the MEFS Engagement Cluster Items 
     
 Executive Function Deficit (EFD) 
 Child Groups Adolescent Groups 
ENGAGEMENT Control ADHD Control ADHD 
 Academic Arena  % of Group Rated as Having an EFD 
  Initiate – Starts school tasks 23% 54%* 26% 52%* 
   Effort – Effortful with school 
tasks 26% 56%* 30% 48% 
 Inhibit – Inhibits with 
challenging school tasks 12% 60%*+ 20% 26% 
   Stop – Stops playing a game 25% 49%* 28% 37% 
   Pause – Returns to school tasks 18% 54%* 24% 48% 
   Flexible – Tries different ways 
for school tasks 25% 46% 22% 52%* 
  Flexible – Accepts changes in 
school 14% 23% 13% 35% 
   Shift – Shifts for school tasks 23% 49%* 24% 41% 
 Self/Social Arena         
  Initiate – Starts social 
interactions 14% 33% 20% 26% 
  Effort – Effortful in social 
interactions 18% 33% 17% 22% 
   Inhibit – Waits turn 14% 46%* 17% 33% 
   Inhibit – Thinks before acting 28% 49% 33% 35% 
  Inhibit – Refrains from 
aggression 12% 21% 7% 7% 
 Inhibit – Inhibits thoughtless 
comments 18% 46%* 26% 28% 
 Inhibit – Inhibits in frustrating 
situations 16% 46%* 22% 35% 
 Inhibit – Inhibits in social 
situations 14% 49%* 28% 33% 
 Stop – Stops talking about one 
thing 28% 49% 20% 39% 
 Stop – Stops annoying others 16% 44%* 26% 41% 
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 Pause – Returns in social 
interactions 16% 46%* 13% 28% 
 Flexible – Accept good ideas 
from others 16% 39%* 13% 30% 
 Flexible – Accepts changes in 
social patterns 12% 21% 9% 15% 
 Shift – Shifts in social 
interactions 14% 44%* 11% 30% 
     
 Executive Skill Deficit (ESD) 
 Child Groups Adolescent Groups 
ENGAGEMENT Control ADHD Control ADHD 
 Academic Arena  % of Group Rated as Having an ESD 
  Initiate – Starts school tasks 4% 19% 2% 13% 
   Effort – Effortful with school 
tasks 4% 23%* 4% 15% 
 Inhibit – Inhibits with 
challenging school tasks 2% 9% 4% 13% 
   Stop – Stops playing a game 2% 19% 2% 17% 
   Pause – Returns to school tasks 5% 19% 0% 13% 
   Flexible – Tries different ways 
for school tasks 4% 21% 0% 13% 
  Flexible – Accepts changes in 
school 0% 9% 0% 2% 
   Shift – Shifts for school tasks 2% 18% 0% 13% 
 Self/Social Arena         
  Initiate – Starts social 
interactions 0% 11% 0% 7% 
  Effort – Effortful in social 
interactions 0% 9% 2% 7% 
   Inhibit – Waits turn 14% 14% 0% 7% 
   Inhibit – Thinks before acting 2% 25%* 0% 17% 
  Inhibit – Refrains from 
aggression 2% 11% 0% 9% 
 Inhibit – Inhibits thoughtless 
comments 0% 9% 0% 13% 
 Inhibit – Inhibits in frustrating 
situations 4% 16% 2% 9% 
 Inhibit – Inhibits in social 
situations 4% 12% 2% 9% 
 Stop – Stops talking about one 
thing 0% 18% 0% 13% 
 Stop – Stops annoying others 5% 25%* 0% 15% 
 Pause – Returns in social 0% 12% 0% 9% 
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interactions 
 Flexible – Accept good ideas 
from others 0% 14% 0% 7% 
 Flexible – Accepts changes in 
social patterns 0% 7% 0% 4% 
 Shift – Shifts in social 
interactions 0% 12% 0% 4% 
Note.  *Clinical Group % Significantly Greater than the Control Group % 
+Clinical Group % Significantly Greater than the other Clinical Group % 
 
ADHD-child group vs control group.   
The ADHD-Child group had a significantly larger proportion of students than the 
matched control group that were rated as having an EFD within the Academic Arena for 
the items assessing the self-regulation capacities of Initiate (‘starts with school tasks’), 
Effort (‘effortful with school tasks’), Inhibit (‘inhibits with challenging school tasks’), 
Pause (‘returns to school tasks’), and Shift (‘shifts for school tasks’).  Within the 
Self/Social arena, the ADHD-Child group had a significantly larger proportion of 
students than the matched control group rated as having an EFD for the items assessing 
the self-regulation capacities of Inhibit (‘waits turn’), Flexible (‘accepts changes in good 
ideas from others’), Stop (‘Stops playing a game’), Pause (‘Returns to school tasks’), and 
Shift (‘shifts in social situations’). Significant differences were found between the 
proportions of students in the ADHD-Child group and the matched control group that 
were rated as having an ESD within the Academic Arena for items assessing the self-
regulation EC of Effort (‘Effortful with school tasks’), and within the Self/Social Arena 
for items assessing the self-regulation ECs of Inhibit (‘Thinks before acting’) and Stop 
(‘Stops annoying others). 
ADHD-Adolescent group vs control group.   
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The ADHD-Adolescent group had a significantly larger proportion of students 
than the matched control group that were rated as having an EFD for the Academic Arena 
items assessing Initiate (‘starts with school tasks’) and Flexible (1 of 2; ‘tries different 
ways to solve a problem’).  In contrast, there were no significant differences between the 
proportions of students in the ADHD-Adolescent group and the matched control group 
rated as having an EFD within the Self/Social Arena. In contrast, there were no 
significant differences between the proportions of students in the ADHD-Adolescent 
group and the matched control group rated as having an ESD within either the Academic 
Arena or the Self/Social Arena.  
ADHD-adolescent group vs ADHD-child group.   
When comparing the clinical groups, only one significant difference emerged 
within the Academic Arena on an item that measured teachers’ perception of the self-
regulation EC of Inhibition (‘inhibits with challenging school tasks’); No significant 
differences were found within the Self/Social Arena. No significant differences were 
found in the proportion of students in the Child and Adolescent groups rated as having an 
ESD for any of the items of the Engagement Cluster within the Academic Arena or 
within the Self/Social Arena. Consistent with the initial hypothesis, the clinical groups 
demonstrate significant impairments with Inhibition in both the Academic and Self/Social 
Arenas. Some notable patterns of similarities and differences emerged when comparing 
the two clinical groups. When analyzing executive function deficits within the Academic 
and Self/Social Arenas, the ADHD-Child and ADHD-Adolescent clinical groups 
consistently demonstrated similarly larger proportions of items rated as having deficits 
compared to their respective matched control groups for all of the items of the 
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Engagement Cluster.  Only some of these differences however were statistically 
significant when comparing the clinical groups with their matched controls.  
Optimization Cluster  
Within the Optimization Cluster, 6 items are included in the Academic Arena and 
8 items are included in the Self/Social Arena.  Table 4.8 shows a summary of the 
significant differences that were identified when comparing proportions of students who 
were rated by teachers as exhibiting EFDs or ESDs on the items of the Optimization 
Cluster. Proportion comparisons were made between the clinical groups and their 
respective matched control samples and between the two clinical samples.  The results of 
the statistical analyses completed for each Optimization Cluster item are provided in 
Appendix B.  
Table 4.8 
 
Summary of the Significant Differences in Teacher Ratings of EFDs and ESDs for the 
Clinical and Matched Control Groups on the MEFS Optimization Cluster Items. 
 
Cluster/ 
Arena 
 
Child 
ADHD > 
Controls 
 
Adolescent 
ADHD > 
Controls 
Child 
ADHD > 
Adolescent 
ADHD 
Adolescent 
ADHD > 
Child 
ADHD 
 
Optimization/ 
 
Academic 
EFDs EFDs EFDs EFDs 
Monitor (1 0f 2) 
Modulate (1 of 2) 
Balance 
Monitor (1 0f 2) 
Modulate (1 of 2) 
Correct 
  
ESDs ESDs ESDs ESDs 
Monitor (2 of 2) 
Modulate (2 of 2) 
Correct 
Monitor (1 0f 2) 
Balance 
  
     
 
Optimization/ 
 
Self/Social 
EFDs EFDs EFDs EFDs 
Monitor (1 0f 2) 
Modulate (3 of 3) 
Balance (2 of 2) 
Modulate (1 of 3) 
Correct 
Monitor (1 of 2)  
ESDs ESDs ESDs ESDs 
Monitor (2 of 2)    
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Modulate (2 of 3) 
Correct 
 
 Table 4.9 shows the items of the Optimization Cluster and the percentages of 
students in each group that were rated as having an EFD or an ESD. 
Table 4.9 
 
Percentages of EFD and ESD Teacher Ratings for the Clinical and Control Groups on 
the MEFS Optimization Cluster Items 
 
 Executive Function Deficit (EFD) 
 Child Adolescent 
OPTIMIZATION Control ADHD Control ADHD 
  Academic Arena  % of Group Rated as Having an EFD 
    Monitor – Monitors school task 
performance 44% 49% 33% 63%* 
    Monitor – Monitors school 
situations 26% 54%* 28% 46% 
    Modulate – Activity level fits 
school tasks 16% 53%* 15% 33%* 
   Modulate – Emotional response 
fits school tasks 16% 54%* 13% 24% 
    Correct – Fixes errors in 
school tasks 39% 58% 33% 67%* 
    Balance – Balances school task 
elements 32% 60%* 37% 61% 
  Self/Social Arena         
    Monitor – Monitors social 
interactions 26% 47% 28% 46% 
    Monitor – Monitors personal 
appearance 21% 47%*+ 13% 15% 
    Modulate – Activity level fits 
social situation 19% 47%* 15% 57% 
     Modulate – Emotional 
response fits social interactions 23% 54%* 15% 35% 
    Modulate – Modulates sensory 
stimulation 23% 47%* 13% 35%* 
    Correct – Makes social 
interaction corrections 25% 40% 17% 37%* 
    Balance – Balances social 
interactions 21% 54%* 24% 37% 
   Balances – Balances personal 
activity, care, habits 21% 56%* 28% 46% 
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 Executive Skill Deficit (ESD) 
 Child 
Adolescent 
 
OPTIMIZATION Control ADHD Control ADHD 
  Academic Arena  % of Group Rated as Having an ESD 
    Monitor – Monitors school task 
performance 7% 42%* 4% 22% 
    Monitor – Monitors school 
situations 5% 33%* 2% 22% 
    Modulate – Activity level fits 
school tasks 0% 23%* 0% 15% 
   Modulate – Emotional response 
fits school tasks 2% 11% 0% 11% 
    Correct – Fixes errors in 
school tasks 9% 28%* 4% 13% 
    Balance – Balances school task 
elements 9% 26% 2% 15% 
  Self/Social Arena         
    Monitor – Monitors social 
interactions 2% 32%* 0% 11% 
    Monitor – Monitors personal 
appearance 5% 14% 0% 4% 
    Modulate – Activity level fits 
social situation 0% 28%* 0% 13% 
     Modulate – Emotional 
response fits social interactions 2% 16% 0% 9% 
    Modulate – Modulates sensory 
stimulation 0% 19%* 0% 9% 
    Correct – Makes social 
interaction corrections 2% 21%* 2% 9% 
    Balance – Balances social 
interactions 0% 18% 2% 11% 
   Balances – Balances personal 
activity, care, habits 2% 19% 2% 13% 
Note.  *Clinical Group % Significantly Greater than Control 
Group %   
 +Clinical Group % Significantly Greater than the other Clinical Group %  
 
ADHD-child group vs control group.   
The ADHD-Child group had significantly greater proportions of students than the 
matched control group that were rated as having an EFD within the Academic Arena for 
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1 of 2 items assessing the self-regulation capacity of Monitor (‘monitors school 
situations’), the item assessing Balance (‘balances school tasks’), and both items 
assessing Modulate (‘activity level fits school tasks’ and ‘emotional response fits school 
tasks’).  
The ADHD-Child group had significantly larger proportions of students than 
matched controls rated as having an EFD within the Self/Social Arena for 1 of 2 items 
assessing the self-regulation capacity of Monitor (‘monitors personal appearance’), all 3 
items assessing Modulate (‘activity level fits social situation,’ ‘emotional response fits 
social interaction,’ and ‘modulates sensory stimulation’) and both items assessing 
Balance (‘balances social interactions’ and ‘balances personal activity, care and habits’). 
Overall, the ADHD-Child group exhibited a greater proportion of items rated as EFDs 
within the Self/Social Arena (75%) than within the Academic Arena (67%).   
The ADHD-Child group had significantly larger proportions of students than the 
matched control group rated as having an ESD within the Academic Arena for both items 
assessing the self-regulation capacity of Monitor (‘monitors school tasks performance’ 
and ‘monitors school situations’), 1 of 2 items assessing Modulate (‘activity level fits 
school tasks’), and the item assessing Correct (‘fixes errors in school tasks’).  . 
 The ADHD-Child group also had significantly larger proportions of students than 
the matched control group rated as having an ESD within the Self/Social Arena for both 
items assessing the self-regulation capacity of Monitor (‘monitors social interactions’ and 
‘monitors personal appearance’), 2 of the 3 items assessing Modulate (‘activity level fits 
social situation’ and ‘modulates sensory information’), and the item assessing Correct 
(‘makes social interaction corrections’). When analyzing the ESDs for the ADHD-Child 
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group, the percentage of items rated as deficits within the Academic Arena (67%) was 
slightly greater than the percentage of items rated as deficits within the Self Social Arena 
(50%).   
ADHD-adolescent group vs control group.   
The ADHD-Adolescent group had significantly larger proportions of students 
than the matched control group that were rated as having an EFD within the Academic 
Arena for 1 of the 2 items assessing Monitor (‘monitors school task performance’), 1 of 
the 3 items assessing Modulate (‘activity level fits school tasks’), and the item assessing 
Correct (‘fixes errors in school tasks’).   
The ADHD-Adolescent group had significantly larger proportions of students 
than the matched control group that were rated as having an EFD for the Self/Social 
Arena for 1 of the 3 items assessing the self-regulation capacity of  Modulate (‘modulates 
sensory stimulation’), and the item assessing Correct (‘makes social interaction 
corrections’).  Overall, the ADHD-Adolescent group students were rated as having 
significantly more EFDs than their matched controls for a slightly larger percentage of 
Optimization Cluster items within the Self/Social Arena (25%) than items within the 
Academic Arena (17%).  Unexpectedly, there were no statistically significant differences 
within the Optimization cluster regarding Adolescents rated as having an ESD within 
either the Academic or Self/Social Arenas. 
ADHD-adolescent group vs ADHD-child group.   
When comparing the clinical groups, no significant differences were found in the 
proportion of students in the Child and Adolescent groups rated as having an EFD for any 
of the items of the Optimization Cluster within the Academic Arena.  Only one 
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significant difference emerged within the Self/Social Arena on an item that measured 
teachers’ perception of the self-regulation EC of Monitor (‘monitors personal 
appearance’). No significant differences were found in the proportion of students in the 
Child and Adolescent groups rated as having an ESD for any of the items of the 
Engagement Cluster within the Academic Arena or within the Self/Social Arena.  
Although the items assessing the self-regulation EC of Modulate were frequently 
rated as an EFD or an ESD for both clinical groups, the proportions of EFD and ESD 
ratings for Monitor items were not as large as the proportions for some of the other items 
in the Optimization Cluster, a finding which was not consistent with the initial 
hypotheses.   
Some notable patterns of similarities and differences emerged when comparing 
the two clinical groups.  When analyzing executive function deficits within the Academic 
and Self/Social Arenas, the ADHD-Child and ADHD-Adolescent clinical groups 
consistently demonstrated similarly larger proportions of items rated as having deficits 
compared to their respective matched control groups for all of the items of the 
Optimization Cluster.  A large majority of these differences also were statistically 
significant when comparing the ADHA-Child group with their matched control group, 
but only a few of the EFD proportion differences were statistically significant when 
comparing the ADHD-Adolescent group with their matched controls. 
Efficiency Cluster  
Within the Efficiency Cluster, 10 items are included in the Academic Arena and 4 
items are included in the Self/Social Arena.  Table 4.10 shows a summary of the 
significant differences that were identified when comparing proportions of students who 
EXECUTIVE CAPACATIES AND MENTAL HEALTH 93 
were rated by teachers as exhibiting EFDs or ESDs on the items of the Efficiency Cluster. 
Proportion comparisons were made between the clinical groups and their respective 
matched control samples and between the two clinical samples.  The results of the 
statistical analyses completed for each Efficiency Cluster item are provided in Appendix 
B.  
Table 4.10 
 
Summary of the Significant Differences in Teacher Ratings of EFDs and for the Clinical 
and Matched Control Groups on the MEFS Efficiency Cluster Items. 
 
Cluster/ 
Arena 
 
Child 
ADHD > 
Controls 
 
Adolescent 
ADHD > 
Controls 
Child 
ADHD > 
Adolescent 
ADHD 
Adolescent 
ADHD > 
Child 
ADHD 
 
Efficiency/ 
 
Academic 
EFDs EFDs EFDs EFDs 
Use Routines (2 of 7) 
Sequence 
   
ESDs ESDs ESDs ESDs 
Sense Time 
Use Routines (3 of 7) 
   
     
 
Efficiency/ 
 
Self/Social 
EFDs EFDs EFDs EFDs 
Sequence    
ESDs ESDs ESDs ESDs 
Sense Time    
 
Table 4.11 shows the items of the Efficiency Cluster and the percentages of 
students in each group that were rated as having an EFD or an ESD. 
Table 4.11 
 
Percentages of EFD and ESD Teacher Ratings for the Clinical and Control Groups on 
the MEFS Efficiency Cluster Items 
 Executive Function Deficit (EFD) 
 Child Adolescent 
EFFICIENCY Control ADHD Control ADHD 
  Academic Arena  % of Group Rated as Having an EFD 
   Sense Time – Keeps track of 
time with school tasks 42% 47% 35% 46% 
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   Pace – Changes pace with 
school tasks 49% 56% 41% 37% 
   Routines – Uses routines for 
school tasks 23% 42% 26% 35% 
   Routines – Gets ideas onto 
paper effectively 44% 56% 35% 50% 
   Routines – Uses routines 
and strategies on tests 35% 51% 26% 48% 
  Routines – Uses routines and 
strategies with school tasks 32% 46% 30% 57% 
  Routines – Participates in 
class discussions 18% 28% 22% 17% 
   Routines – Brings materials 
home from school 16% 60%* 33% 44% 
  Routines – Hands in school 
work 11% 46%* 30% 39% 
  Sequence – Gets the steps in 
the correct order for school 
tasks 21% 44%* 22% 39% 
Self/Social Arena         
   Sense Time – Keeps track of 
time in social interactions 37% 56% 30% 46% 
   Pace – Changes pace in 
social interactions 33% 56% 24% 41% 
   Routines – Uses routines for 
social interactions 21% 30% 15% 26% 
   Sequence – Gets the right 
order when telling stories 18% 44%* 13% 28% 
 
 
 
Executive Skill Deficit (ESD) 
 Child Adolescent 
EFFICIENCY Control ADHD Control ADHD 
  Academic Arena  % of Group Rated as Having an ESD 
   Sense Time – Keeps track of 
time with school tasks 4% 32%* 0% 22% 
   Pace – Changes pace with 
school tasks 9% 23% 0% 17% 
   Routines – Uses routines for 
school tasks 0% 14% 0% 7% 
   Routines – Gets ideas onto 
paper effectively 2% 28%* 7% 11% 
   Routines – Uses routines 
and strategies on tests 2% 21%* 7% 17% 
  Routines – Uses routines and 
strategies with school tasks 5% 26%* 4% 17% 
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  Routines – Participates in 
class discussions 0% 2% 2% 7% 
   Routines – Brings materials 
home from school 5% 18% 4% 22% 
  Routines – Hands in school 
work 7% 23% 4% 22% 
  Sequence – Gets the steps in 
the correct order for school 
tasks 0% 16% 2% 15% 
Self/Social Arena         
   Sense Time – Keeps track of 
time in social interactions 2% 26%* 0% 15% 
   Pace – Changes pace in 
social interactions 4% 18% 0% 9% 
   Routines – Uses routines for 
social interactions 0% 11% 0% 4% 
   Sequence – Gets the right 
order when telling stories 0% 9% 0% 7% 
Note.  *Clinical Group % Significantly Greater than Control 
Group %   
 
ADHD-child group vs control group.   
The ADHD-Child group had significantly larger proportions of students than the 
matched control group that were rated by teachers as having an EFD within the Academic 
Arena for 2 items assessing the self-regulation capacities of Routines (‘brings materials 
home from school’ and ‘hands in school work) and the item assessing Sequence (‘gets the 
steps in the correct order for school tasks’). Within the Self/Social arena, the ADHD-
Child group had a significantly larger proportion of students than the matched control 
group rated as having an EFD only for one of the items assessing the self-regulation 
capacity of Routines (‘gets the right order when telling stories’).   
The ADHD-Child group had significantly larger proportions of students than the 
matched control group rated as having an ESD for items within the Academic Arena for 
the item assessing the self-regulation capacity of Sense Time (‘keeps track of time with 
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school tasks’) and 3 of the 7 items assessing Routines (‘gets ideas onto paper effectively,’ 
‘uses routines and strategies on tests,’ and ‘uses routines and strategies on school tasks’).  
Within the Self/Social arena, the ADHD-Child group had significantly larger proportions 
of students than the matched control group rated as having an ESD for the item assessing 
the self-regulation capacity of Sense Time (‘keeps track of time in social situations’).    
ADHD-adolescent group vs control group.   
No significant differences were found in the proportion of students in the ADHD-
Adolescent group rated as having an EFD or ESD for any of the items of the Efficiency 
Cluster within the Academic Arena or within the Self/Social Arena.  
ADHD-adolescent group vs ADHD-child group.   
When comparing the two clinical groups, no clinically significant differences 
were found in the proportion of students rated as having an EFD or ESD within the 
Academic os Self/Social Arenas.   
Overall, larger proportions of the ADHD groups were rated as having EFDs and 
ESDs within the Efficiency Cluster than matched controls.  However, the differences in 
proportions of EFDs between the clinical groups and their matched controls were much 
smaller than was the case for most other clusters, thereby producing fewer statistically 
significant differences between the ADHD groups and their matched controls.   
Memory Cluster  
Within the Memory Cluster, 3 items are included in the Academic Arena and 4 
items are included in the Self/Social Arena.  Table 4.12 shows a summary of the 
significant differences that were identified when comparing proportions of students who 
were rated by teachers as exhibiting EFDs or ESDs on the items of the Memory Cluster. 
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Proportion comparisons were made between the clinical groups and their respective 
matched control samples and between the two clinical samples.  The results of the 
statistical analyses completed for each Memory Cluster item are provided in Appendix B.  
Table 4.12 
 
Summary of the Significant Differences in Teacher Ratings of EFDs and ESDs for the 
Clinical and Matched Control Groups on the MEFS Memory Cluster Items 
 
Cluster/ 
Arena 
 
Child 
ADHD > 
Controls 
 
Adolescent 
ADHD > 
Controls 
Child 
ADHD > 
Adolescent 
ADHD 
Adolescent 
ADHD > 
Child 
ADHD 
 
Memory/ 
 
Academic 
EFDs EFDs EFDs EFDs 
Hold/Manipulate 
Store/Retrieve (2 of 
2) 
   
ESDs ESDs ESDs ESDs 
Hold/Manipulate 
Store/Retrieve (2 of 
2) 
   
     
 
Memory/ 
 
Self/Social 
EFDs EFDs EFDs EFDs 
Store/Retrieve (3 of 
3) 
  Store/Retrieve (1of 
3) 
 
ESDs ESDs ESDs ESDs 
    
 
Table 4.13 shows the items of the Memory Cluster and the percentages of 
students in each group that were rated as having an EFD or an ESD. 
Table 4.13 
 
Percentages of EFD and ESD Teacher Ratings for the Clinical and Control Groups on 
the MEFS Memory Cluster Items 
 
 Executive Function Deficit (EFD) 
 Child Adolescent 
MEMORY Control ADHD Control ADHD 
  Academic Arena  % of Group Rated as Having an EFD 
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    Hold/Maniplate – Keeps 
information in mind for school 
tasks 16% 46%* 22% 39% 
    Store/Retrieve – Stores and 
recall school information 23% 46%* 30% 46% 
    Store/Retrieve – Recalls 
information for tests 25% 54%* 35% 52% 
  Self/Social Arena         
    Hold/Manipulate – Keeps 
information in mind in social 
interactions 14% 39%*+ 13% 13% 
    Store/Retrieve – Stores and 
retrieves social information 14% 49%*+ 17% 20% 
    Store/Retrieve – Recalls 
information in social 
interactions 18% 49%* 17% 33% 
    Store/Retrieve – Recalls 
information about self 12% 32% 9% 22% 
     
 Executive Skill Deficit (ESD) 
 Child Adolescent 
MEMORY Control ADHD Control ADHD 
  Academic Arena  % of Group Rated as Having an ESD 
    Hold/Manipulate – Keeps 
information in mind for school 
tasks 4% 19% 0% 9% 
    Store/Retrieve – Stores and 
recall school information 2% 16% 2% 15% 
    Store/Retrieve – Recalls 
information for tests 4% 12% 2% 15% 
  Self/Social Arena         
    Hold/Manipulate – Keeps 
information in mind in social 
interactions 2% 12% 0% 7% 
    Store/Retrieve – Stores and 
retrieves social information 0% 5% 2% 9% 
    Store/REtrieve – Recalls 
information in social 
interactions 0% 9% 0% 7% 
    Store/Retrieve – Recalls 
information about self 0% 5% 2% 4% 
Note.  *Clinical Group % Significantly Greater than 
Control Group %   
+Clinical Group % Significantly Greater than the other Clinical Group % 
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ADHD-child group vs control group.   
The ADHD-Child group had significantly larger proportions of students than the 
matched control groups that were rated as having an EFD within the Academic Arena for 
the item assessing the self-regulation capacity of Hold/Manipulate (‘keeps information in 
mind for school tasks’) and both of the items assessing Store/Retrieve (‘stores and recalls 
school information’ and ‘recalls information for tests’).  Within the Self/Social arena, the 
ADHD-Child group had a significantly larger proportion of students than the matched 
control group rated as having an EFD only for the items assessing the self-regulation 
capacity of Hold/Manipulate (‘keeps information in mind for social interactions’) and for 
2 of the 3 items assessing Store/Retrieve (‘stores and retrieves social information’ and 
‘recalls information in social interactions’). 
In contrast, there were no significant differences between the proportion of 
students in the ADHD-Child group and the matched control group rated as having an 
ESD within either the Academic Arena or the Self/Social Arena. 
ADHD-adolescent group vs control group.   
No significant differences were found when comparing the ADHD-Adolescent 
group versus controls. Teacher ratings of the ADHD-Adolescent group did not identify 
significantly larger proportions of students than the matched control group as having 
EFDs or ESDs within either the Academic or Self/Social Arenas.  
ADHD-adolescent group vs ADHD-child group.   
When comparing the ADHD-Child and ADHD Adolescent groups, significantly 
larger proportions of students within the ADHD-Child group were rated as having an 
EFD within the Self/Social Arena for the item assessing Hold/Manipulate (‘keeps 
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information in mind for social interactions’) and for 1 of the 3 items assessing 
Store/Retrieve (‘stores and retrieves social information’).   
A notable pattern of differences emerged when comparing the two clinical groups. 
When analyzing EFDs within the Academic and Self/Social Arenas, only the ADHD-
Child clinical group consistently demonstrated larger proportions of items rated as having 
deficits compared to their respective matched control groups for all of the items of the 
Memory Cluster with 6 of the 7 differences reaching statistical significance.  In contrast, 
the EFD rating proportions of the ADHD-Adolescent group was much closer in size to 
the proportions of the EFDs identified for the matched controls. 
Inquiry Cluster  
Within the Inquiry Cluster, 5 items are included in the Academic Arena and 6 
items are included in the Self/Social Arena.  Table 4.14 shows a summary of the 
significant differences that were identified when comparing proportions of students who 
were rated by teachers as exhibiting EFDs or ESDs on the items of the Inquiry Cluster. 
Proportion comparisons were made between the clinical groups and their respective 
matched control samples and between the two clinical samples.  The results of the 
statistical analyses completed for each Inquiry Cluster item are provided in Appendix B.  
Table 4.14 
 
Summary of the Significant Differences in Teacher Ratings of EFDs and for the Clinical 
and Matched Control Groups on the MEFS Inquiry Cluster Items 
 
Cluster/ 
Arena 
 
Child 
ADHD > 
Controls 
 
Adolescent 
ADHD > 
Controls 
Child 
ADHD > 
Adolescent 
ADHD 
Adolescent 
ADHD > 
Child 
ADHD 
 
Inquiry/ 
 
EFDs EFDs EFDs EFDs 
Anticipate 
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Academic ESDs ESDs ESDs ESDs 
Gauge 
Anticipate 
Estimate Time 
Analyze 
Evaluate 
Gauge 
Estimate Time 
Analyze 
Evaluate 
  
     
 
Inquiry/ 
 
Self/Social 
EFDs EFDs EFDs EFDs 
Gauge 
Anticipate (1 of 2) 
Estimate Time 
Analyze 
Evaluate 
Gauge 
Anticipate (1 of 2) 
  
ESDs ESDs ESDs ESDs 
Gauge 
Anticipate 
Estimate Time 
Analyze 
Evaluate 
   
 
Table 4.15 shows the items of the Inquiry Cluster and the percentages of students 
in each group that were rated as having an EFD or an ESD. 
Table 4.15 
 
Percentages of EFD and ESD TeacherRratings for the Clinical and Control Groups on 
the MEFS Inquiry Cluster Items 
 
 Executive Function Deficit (EFD) 
 Child Adolescent 
INQUIRY Control ADHD Control ADHD 
  Academic Arena  % of Group Rated as Having an EFD 
   Gauge – Accurately estimates 
difficulty demands of school 
tasks 30% 53% 33% 50% 
   Anticipate – Anticipates 
events at school 14% 60%* 24% 37% 
   Estimate Time – Estimates 
time for school tasks 35% 58% 33% 52% 
   Analyze – Examines and 
analyzes school tasks 40% 53% 35% 57% 
   Evaluate – Evaluates the 
quality of school work 42% 58% 41% 59% 
 Self/Social Arena         
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   Gauge – Figures out how to 
interact in social situations. 16% 53%* 15% 41%* 
   Anticipate – Anticipates 
effects of own actions 23% 42% 28% 46% 
   Anticipate – Anticipates the 
consequences of own actions 14% 42%* 22% 59%* 
   Estimate Time – Estimates 
time in social situations 26% 67%* 28% 46% 
   Analyze – Examines and 
analyzes social interactions 33% 56%* 28% 48% 
   Evaluate – Evaluates the 
quality of social interactions 28% 61%* 24% 39% 
     
 Executive Skill Deficit (ESD) 
INQUIRY Child Adolescent 
 Control ADHD Control ADHD 
  Academic Arena  % of Group Rated as Having an ESD 
   Gauge – Accurately estimates 
difficulty demands of school 
tasks 0% 32%* 0% 17% 
   Anticipate – Anticipates 
events at school 7% 26%* 0% 20% 
   Estimate Time – Estimates 
time for school tasks 5% 32%* 2% 20% 
   Analyze – Examines and 
analyzes school tasks 5% 32%* 4% 22% 
   Evaluate – Evaluates the 
quality of school work 9% 32%* 2% 26% 
 Self/Social Arena         
   Gauge – Figures out how to 
interact in social situations. 0% 16% 0% 9% 
   Anticipate – Anticipates 
effects of own actions 2% 28%* 0% 9% 
   Anticipate – Anticipates the 
consequences of own actions 5% 30%* 0% 7% 
   Estimate Time – Estimates 
time in social situations 5% 21% 0% 11% 
   Analyze – Examines and 
analyzes social interactions 0% 19% 2% 11% 
   Evaluate – Evaluates the 
quality of social interactions 5% 23% 7% 15% 
Note.  *Clinical Group % Significantly Greater than Control 
Group %   
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ADHD child group vs control group.   
The ADHD-Child group had significantly larger proportions of students than the 
control group that were rated as having an EFD within the Academic Arena only for the 
item assessing the self-regulation EC of Anticipate (‘anticipates events at school’).  
Contrary to the initial hypotheses, the ADHD-Child group had significantly larger 
proportions of students than the control group that were rated as having EFDs for 5 of 6 
items (83%) within the Self/Social Arena. These included the items assessing the self-
regulation ECs of Gauge (‘figures out how to interact in social situations’),  Estimate 
Time (‘estimates time in social situations’), Analyze (‘examines and analyzes social 
interactions’), and Evaluate (‘evaluates the quality of social interactions’), and 1 of the 2 
items assessing Anticipate (‘anticipates the consequences of own actions’).  
The ADHD-Child group had significantly larger proportions of students than the 
matched control group rated as having ESDs for all 5 of the items within the Academic 
Arena.  These included the items assessing the self-regulation ECs of Gauge (‘accurately 
estimates difficulty/demands for school tasks’), Anticipate (‘anticipates events at 
school’), Estimate Time (‘estimates time for school tasks’), Analyze (‘examines and 
analyzes school tasks”), and Evaluate (‘evaluates the quality of school work’).  
Significantly larger proportions of students in the ADHD-Child group than the matched 
control group were rated as having an ESDs within the Self/Social Arena only for the 2  
items assessing Anticipate (‘anticipates effects of own actions’ and ‘anticipates the 
consequences of own actions’).  
ADHD-adolescent group vs control group.   
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No significant differences emerged within the Academic Arena for the ADHD-
Adolescent group. However, the ADHD-Adolescent group had significantly larger 
proportions of students rated as having EFDs than the matched control group for 2 of 6 
items (33%) within the Self/Social Arena, specifically for the items assessing the self-
regulation ECs of Gauge (‘figures out how to interact in social situations’), and 1 of the 2 
items assessing Anticipate (‘anticipates the consequences of own actions’). These results 
indicate slightly greater functional deficits of not knowing when in the Self/Social Arena 
than Academic Arena for the ADHD-Adolescent group within the Inquiry Cluster. No 
significant differences were found within either the Academic or Self/Social Arenas for 
the items assessing the self-regulation ESDs. 
ADHD-adolescent group vs ADHD-child group.  
When comparing the clinical groups, no significant differences were found in the 
proportions of student rated as having an EFD or as having an ESD for any of the items 
of the Inquiry Cluster within either the Academic Arena or within the Self/Social Arena. 
Consistent patterns of function and skill deficits emerged for the clinical ADHD groups 
within the cluster. With regard to EFDs, both clinical groups demonstrated significant 
impairments with the Inquiry ECs of Anticipate (‘anticipates consequences of own 
action’) and Gauge (‘figures out how to interact in social situations’) within the 
Self/Social Arena. When analyzing ESDs, only ADHD-child clinical group demonstrated 
significant impairments within the Academic and Self/Social Arenas, with the pattern of 
deficits consistent with the initial hypothesis of more items reflecting  deficits within the 
Academic Arena than within the Self/Social Arena..   
Solution Cluster  
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Within the Solution Cluster, 6 items are included in the Academic Arena and 7 
items are included in the Self/Social Arena.  Table 4.16 shows a summary of the 
significant differences that were identified when comparing proportions of students who 
were rated by teachers as exhibiting EFDs or ESDs on the items of the Solution Cluster. 
Proportion comparisons were made between the clinical groups and their respective 
matched control samples and between the two clinical samples.  The results of the 
statistical analyses completed for each Solution Cluster item are provided in Appendix B.  
Table 4.16 
 
Summary of the Significant Differences in TeacherRratings of EFDs and ESDs for the 
Clinical and Matched Control Groups on the MEFS Solution Cluster Items 
 
Cluster/ 
Arena 
 
Child 
ADHD > 
Controls 
 
Adolescent 
ADHD > 
Controls 
Child 
ADHD > 
Adolescent 
ADHD 
Adolescent 
ADHD > 
Child 
ADHD 
 
Solution/ 
 
Academic 
EFDs EFDs EFDs EFDs 
 Generate 
 
  
ESDs ESDs ESDs ESDs 
Generate 
Associate 
Organize 
Plan 
Prioritize 
Decide 
   
     
 
Solution/ 
 
Self/Social 
EFDs EFDs EFDs EFDs 
Generate 
Prioritize 
   
ESDs ESDs ESDs ESDs 
Associate 
Organize 
Plan (2 of 2) 
Prioritize 
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Table 4.17 shows the items of the Solution Cluster and the percentages of students 
in each group that were rated as having an EFD or an ESD. 
Table 4.17 
 
Percentages of EFD and ESD Teacher Ratings for the Clinical and Control Groups on 
the MEFS Solution Cluster Items 
 
 Executive Function Deficit (EFD) 
 Child Adolescent 
SOLUTION Control ADHD Control ADHD 
  Academic Arena  % of Group Rated as Having an EFD 
    Generate – Comes up with 
new ways to solve school tasks 40% 51% 35% 67%* 
    Associate – Sees similarities 
in ideas 32% 54% 30% 50% 
    Organize – Organizes school 
tasks. 32% 54% 33% 57% 
    Plan – Makes plans for school 
tasks.  46% 53% 33% 59% 
    Prioritize – Orders school 
tasks 42% 46% 37% 61% 
    Decide – Makes own decisions 
about school 28% 51% 28% 30% 
  Self/Social Arena         
    Generate – Comes up with 
new ways to solve social issues 30% 56%* 28% 48% 
    Associate – Sees similarities 
in social interactions 35% 56% 28% 37% 
    Organize – Organizes social 
activities. 23% 44% 20% 26% 
    Plan – Makes plans for social 
activities. 32% 47% 20% 30% 
    Plan – Makes plans for the 
use of own time. 33% 44% 35% 44% 
    Prioritize – Prioritizes social 
activities 32% 58%* 20% 33% 
    Decide – Makes own decisions 
about social situations 26% 44% 17% 24% 
 
 
Executive Skill Deficit (ESD) 
 Child Adolescent 
SOLUTION Control ADHD Control ADHD 
  Academic Arena  % of Group Rated as Having an ESD 
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    Generate – Comes up with 
new ways to solve school tasks 4% 26%* 7% 17% 
    Associate – Sees similarities 
in ideas 2% 21%* 2% 11% 
    Organize – Organizes school 
tasks. 5% 34%* 9% 20% 
    Plan – Makes plans for school 
tasks.  4% 35%* 2% 22% 
    Prioritize – Orders school 
tasks 9% 42%* 0% 17% 
    Decide – Makes own decisions 
about school 4% 26%* 0% 17% 
  Self/Social Arena         
    Generate – Comes up with 
new ways to solve social issues 2% 18% 0% 11% 
    Associate – Sees similarities 
in social interactions 0% 19%* 4% 11% 
    Organize – Organizes social 
activities. 2% 28%* 2% 15% 
    Plan – Makes plans for social 
activities. 0% 21%* 2% 7% 
    Plan – Makes plans for the 
use of own time. 2% 26%* 0% 7% 
    Prioritize – Prioritizes social 
activities 2% 21%* 2% 9% 
    Decide – Makes own decisions 
about social situations 0% 18% 2% 4% 
Note.  *Clinical Group % Significantly Greater than 
Control Group %   
 
ADHD-child group vs control group.   
Analyses of the EFD ratings indicated that the ADHD-Child group did not have 
significantly larger proportions of students than the matched control group that were rated 
as having an EFD for any of the items within the Academic Arena. Within the Self/Social 
Arena, the ADHD-Child group had significantly larger proportions of students than the 
matched control group that were rated as having an EFD for items assessing the self-
regulation ECs of Generate (‘comes up with new ways to solve social issues’) and 
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Prioritize (‘prioritizes social activities’).  Conversely, the ADHD-Child group did have 
significantly larger proportions of students than the matched control group rated as 
having an ESD for all 6 items (100%) within the Academic Arena assessing the self-
regulation ECs of Associate (‘sees similarities in ideas”), Generate (‘comes up with new 
ways to solve school tasks’), Organize (‘organizes school tasks’), Plan (‘makes plans for 
school tasks’), Prioritize (‘orders school tasks’), and Decide (‘makes own decisions about 
school’). The ADHD-Child group also had a significantly larger proportion of students 
than the matched control group rated as having an ESD for 5 of the 7 items (71%) within 
the Self/Social Arena including items assessing the self-regulation EC of Associate (‘sees 
similarities in social situations’), Organize (‘organizes social activities”), Prioritize 
(‘prioritizes social activities’), and both of the items assessing Plan (‘makes plans for 
social activities’ and ‘makes plans of ruse of own time’).  
ADHD-adolescent group vs control group.   
The ADHD-Adolescent group had significantly larger proportions of students 
than the matched control group rated as having an EFD on only 1 of the 6 items (17%) 
within the Academic Arena assessing the self-regulation EC of Generate (‘comes up with 
new ways to solve school tasks’).  No significant differences were found for any of the 
items within the Self/Social Arena. Further, the analyses did not identify significantly 
larger proportions of students in the ADHD-Adolescent group than the matched control 
group rated as having an ESD within either the Academic or the Self/Social Arena. 
ADHD-adolescent group vs ADHD-child group.   
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When comparing the clinical groups, no significant differences were found in the 
proportions of students rated as having an EFD or rated as having an ESD for any of the 
items of the Solution Cluster within either the Academic or Self/Social Arenas.  
Summary of Self-Regulation Executive Capacity Cluster Results 
Table 4.18 shows a summary of the total number of significant differences found 
when comparing teacher ratings of students in the clinical groups with matched control 
samples and when comparing the clinical samples with each other. Table 4.18 shows the 
number of statistically significant differences in the proportions of EFDs and ESDs found 
within each Self-Regulation Cluster as well as the total number of the statistically 
significant differences among the groups for ratings reflecting EFDs and ESDs on all of 
the items included on the 7 MEFS Self-Regulation Clusters.  
 
Table 4.18 
 
Summary of the Significant Differences in Teacher Ratings of EFDs and ESDs for the 
Clinical and Matched Control Groups on the 7 MEFS Self-Regulation Clusters 
 
 Group Comparisons of Number of Items Rated as EFD 
EFDs Child ADHD >  
Controls 
Adolescent ADHD > 
Controls 
Child > Adolescent 
 Number of Significant Differences in EFDs by Arena 
Cluster ACA S/S ACA S/S ACA S/S 
Attention 3 (100%) 2 (67%) 0  0  0 1 (33%) 
Engagement 6 (75%) 8 (57%) 2 (25%) 0 1 (13%) 0 
Optimization 4 (67%) 6 (75%) 3 (50%) 2 (25%) 0 1 (13%) 
Efficiency 3 (30%) 1 (25%) 0 0 0 0 
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Memory 3 (100%) 3 (75%) 0 0 0 1 (25%) 
Inquiry 1 (20%) 5 (83%) 0 2 (33%) 0 0 
Solution 0 2 (29%) 1 (17%) 0 0 0 
Total 20 (49%) 27 (59%) 6 (15%) 4 (9%) 1 (2%) 3 (7%) 
 
 Group Comparisons of Number of Items Rated as ESD 
ESDs Child ADHD >  
Controls 
Adolescent ADHD > 
Controls 
Child > Adolescent 
 Number of Significant Differences in ESDs by Arena 
Cluster ACA S/S ACA S/S ACA S/S 
Attention 1 (33%) 0 0 0 1 (33%) 0 
Engagement 1 (13%) 2 (25%) 0 0 0 0 
Optimization 4 (67%) 1 (50%) 0 0 0 0 
Efficiency 4 (40%) 1 (25%) 0 0 0 0 
Memory 0 0 0 0 0 0 
Inquiry 5 (100%) 2 (33%) 0 0 0 0 
Solution 6 (100%) 5 (71%) 0 0 0 0 
Total 21 (51%) 14 (30%) 0 0 1 (2%) 0 
 
 
As shown in Table 4.18, significantly larger proportions of students in the 
ADHD-Child clinical group than the matched control group were rated as having an EFD 
across the 7 clusters for 20 of the 41 items (49%) within the Academic Arena and 27 
items (59%) within the Self/Social Arena.   
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In contrast, the ADHD-Adolescent clinical group analyses indicate significantly 
larger proportions of students than the matched control group rated as having an EFD for 
only 6 of the 41 items (15%) within the Academic Arena and only 4 of the 46 items (9%) 
within the Self/Social Arena.  Additionally, when comparing the clinical groups, 
significantly larger proportions of students in the Child group than the Adolescent group 
were rated as having an EFD for only 2 of the 41 items (5%) within the Academic Arena 
and for 4 of the 46 items (10%) within the Self/Social Arena. 
In the case of ESDs, a review of the total numbers indicated significantly larger 
proportions of students in the ADHD-Child group than in the matched control group that 
were rated as having an ESD for 21 of the 41 items (51%) within the Academic Arena 
and 14 of the 46 items (30%) within the Self/Social Arena. Conversely, no students in the 
ADHD-Adolescent group were rated as having an ESD for any of the 41 items (0%) 
within either the Academic Arena or the Self/Social Arena (0%). When comparing the 
two clinical groups, only one significant difference was found within the Academic 
Arena in the Attention cluster (2%). No significant differences were found in the 
proportions of ESD ratings for any of the items within the Self/Social Arenas. 
Self-Realization Cluster 
Table 4.19 shows a summary of the significant differences found when comparing 
students in the clinical groups with matched control samples and when comparing the 
ADHD-Child and ADHD-Adolescent clinical groups who were rated by teachers as 
exhibiting delayed development in the executive capacities assessed by the Self-
Realization Cluster.   
 
Table 4.19 
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Summary of the Significant Differences in Teacher Ratings of Students Exhibiting 
Delayed Development for the Clinical and Matched Control Groups on the MEFS Self-
Realization Cluster Items 
 
 
Child 
ADHD > 
Controls 
 
Adolescent 
ADHD > 
Controls 
Child 
ADHD > 
Adolescent 
ADHD 
Adolescent 
ADHD > 
Child 
ADHD 
Delays Delays Delays Delays 
0 0 0 0 
 
 As shown in Table 4.19, analyses of teacher ratings of students in the ADHD-
Child and ADHD-Adolescent groups and their nonclinical peers did not indicate 
statistically significant findings for any of the items within the Self-Realization Cluster.  
Additionally, no statistically significant differences were found between teacher ratings 
of the ADHD-Child group and the ADHD-Adolescent group on any items within the 
Self-Realization Cluster.   
Self-Determination Cluster 
Table 4.20 shows a summary of the significant differences found when comparing 
students in the clinical groups with matched control samples and when comparing the 
ADHD-Child and ADHD-Adolescent clinical groups who were rated by teachers as 
exhibiting delayed development in the executive capacities assessed by the Self-
Determination Cluster.   
Table 4.20 
 
Summary of the Significant Differences in Teacher Ratings of Students Exhibiting 
Delayed Development for the Clinical and Matched Control Groups on the MEFS Self-
Determination Cluster Items 
 
 
Child 
ADHD > 
Controls 
 
Adolescent 
ADHD > 
Controls 
Child 
ADHD > 
Adolescent 
ADHD 
Adolescent 
ADHD > 
Child 
ADHD 
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Delays Delays Delays Delays 
2 of 6 0 0 0 
 
As shown in Table 4.20, analyses of teacher ratings of students in the ADHD-
Child group and their nonclinical peers indicates statistically significant differences on 2 
of the 6 items (33%). Further, analyses of teacher ratings of students in the ADHD-
Adolescent groups and their nonclinical peers did not indicate statistically significant 
findings for any of the items within the Self-Determination Cluster.  Additionally, no 
clinically statistically significant differences were found between teacher ratings of the 
ADHD-Child group and the ADHD-Adolescent group on any items within the Self-
Determination Cluster.    
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CHAPTER 5 
 
DISCUSSION  
 
This study compared the pattern of executive function deficits (EFDs) and 
executive skill deficits (ESDs) resulting from teacher ratings of groups of children 
diagnosed with ADHD ages 5-10 (ADHD-Child), adolescents diagnosed with ADHD 
ages 11-18 (ADHD-Adolescent) and teacher ratings of demographically-matched control 
groups of students with no clinical diagnoses. Analyses examined teacher responses to all 
of the items of the 7 Self-Regulation Clusters and all of the items of the Self-Realization 
and Self-Determination Clusters of the MEFS Teacher Form. Furthermore, the study 
examined teacher ratings to determine if more deficits were noted for items within the 
Academic Arena than for items within the Self/Social Arena in each of the Self-
Regulation Clusters when comparing the clinical groups to their matched controls and 
when comparing the ADHD-Child group with the ADHD-Adolescent groups. 
Summary of Findings  
Overall, results support the initial hypothesis that the ADHD clinical groups 
would demonstrate greater proportions of EFDs and ESDs than matched groups of 
nonclinical peers for all of the self-regulation items of the MEFS.  In the case of the 
ADHD-Child group, these larger proportions of EFDs were statistically significant for 47 
of the 87 self-regulation items (54%).  In the case of the ADHD-Adolescent group 
however, the larger proportions of EFD ratings for the ADHD group were statistically 
significant for only 10 of 87 self-regulation items (11%).  Similarly, the ADHD-Child 
group demonstrated greater proportions of ESDs for all of the MEFS items than the 
matched group of nonclinical peers with these larger proportions being statistically 
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significant for 35 of the 87 items (40%).  In the case of the ADHD-Adolescent group 
however, greater proportions of ESDs were observed for almost all of the MEFS self-
regulation items, but none of these larger proportions were statistically significant for any 
of the 87 self-regulation items.  The small number of significant differences between the 
ADHD-Adolescent and their matched control group was the most unanticipated, and 
most surprising, finding of this study.   
Also consistent with the initial hypothesis, the proportions of EFD ratings were 
much larger than the proportions of ESD ratings for both clinical groups.  In partial 
support of the initial hypotheses, teacher ratings using the MEFS indicated that a larger 
proportion of the ADHD-Child group were rated as having ESDs than the ADHD-
Adolescent group for 81 of 87 (93%) self-regulation items, but the larger proportions of 
ADHD-Child ESDs than ADHD-Adolescent ESDs were statistically significant for only 
1 of the 87 self-regulation items.  
Additionally, results indicated that the proportions of the ADHD-Child and the 
ADHD-Adolescent groups varied regarding ratings of executive capacity deficits across 
the Academic Arena and the Self/Social Arena. When considering all of the MEFS self-
regulation items, ratings of the ADHD-Child group reflected greater proportions of EFDs 
within the Self/Social Arena than within the Academic Arena (59% vs 49%). Conversely, 
ratings of the ADHD-Adolescent group for all of the MEFS self-regulation items resulted 
in greater proportions of ESDs within the Academic Arena than within the Self/Social 
Arena (15% vs 9%).  In the case of ESDs, teacher ratings resulted in greater proportions 
of ESDs within the Academic Arena than within the Self/Social Arena (51% vs 30%) for 
the ADHD-Child group compared to matched controls, but no items in either the 
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Academic or the Self/Social Arena reached statistical significance for the ADHD-
Adolescent group compared to the matched controls.  
When viewing the results by self-regulation cluster, however, much greater 
variation was observed among the clusters, with different patterns emerging for EFD and 
ESD rating proportions and for the ADHD-Child and ADHD-Adolescent groups when 
compared to their matched control groups.  In the case of the ADHD-Child group, the 
proportions of items reflecting statistically significant differences in EFD ratings between 
the clinical and the control group were greater within the Academic Arena than the 
Self/Social Arena for the Attention (100% vs 67%), Engagement (75% vs 57%), 
Efficiency (30% vs 25%) and Memory (100% vs 75%) Clusters.  Conversely, the 
proportions of items reflecting statistically significant differences in EFD ratings between 
the ADHD-Child group and the control group were greater within the Self/Social Arena 
than the Academic Arena for the Optimization (75% vs 67%), Inquiry (83% vs 20%) and 
Solution (29% vs 0%) Clusters.   
The proportions of items reflecting statistically significant differences in ESD 
ratings between the ADHD-Child group and the control group were greater within the 
Academic Arena than the Self/Social Arena for the Attention (33% vs 0%), Optimization 
(67% vs 50%), Efficiency (40% vs 25%), Inquiry (100% vs 33%) and Solution (100% vs 
71%) Clusters.  Conversely, the proportions of items reflecting statistically significant 
differences in ESD ratings between the ADHD-Child group and the control group was 
greater within the Self/Social Arena than the Academic Arena only for the Engagement 
(25% vs 13%) Cluster. 
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In the case of the ADHD-Adolescent group, statistically significant differences 
between the clinical and control groups for the proportions of items reflecting EFDs were 
greater within the Academic Arena than the Self/Social Arena for the Engagement (25% 
vs 0%), Optimization (50% vs 25%) and Solution (17% vs 0%) Clusters.  Conversely, 
statistically significant differences between the ADHD-Adolescent and control groups for 
the proportions of items reflecting EFDs was greater within the Self/Social Arena than 
the Academic Arena only for the Inquiry (33% vs 0%) Cluster.  In the case of ESDs, no 
statistically significant differences were found between the ADHD-adolescent group and 
their matched control group for any of the items within either the Academic Arena or the 
Self/Social Arena.  When examined at the Self-Regulation Cluster level, the initial 
hypothesis of more EFDs in the Academic Arena than in the Self/Social Arena was 
supported by the ADHD-Child group analyses for 4 of the 7 clusters (Attention, 
Engagement, Efficiency and Memory), and by the ADHD-Adolescent analyses for 3 of 
the 7 clusters (Engagement, Optimization and Solution). 
Finally, it was hypothesized that the greatest proportions of deficit ratings for the 
clinical groups with ADHD (Child, Adolescent) would occur with items that assessed the 
Focus, Sustain, Inhibit and Modulate Executive Capacities. Results indicate that although 
the ADHD-diagnosed groups were rated as exhibiting proportionately more executive 
capacity deficits than matched controls for all of the items assessing focusing, sustaining, 
inhibiting, and modulating, only some of these differences were statistically significant.  
Additionally, items assessing other executive capacities also were rated as reflecting 
proportionately more deficits than matched controls, with some of these differences 
reaching statistical significance.   
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Self-realization cluster. 
 
 With regard to the capacities assessed within the Self-Realization Cluster, none of 
the 11 items indicated statistically significant differences between teacher ratings of the 
clinical ADHD groups and their matched controls. Similarly, comparison of the teacher 
ratings for the ADHD-Child and the ADHD-Adolescent yielded no statistically 
significant differences between groups for all 11 items within the Self-Realization cluster.  
These findings suggest that although teacher ratings indicated many significant 
differences in the self-regulation executive capacities of students diagnosed with ADHD 
and nonclinical peers, ADHD-diagnosed students were not rated as having more 
developmental delays in their levels of awareness of self and others and their capacity for 
self-analysis than nonclinical peers.  These findings were consistent with the initial 
hypotheses and consistent with the review of the literature on ADHD.  
Self-determination cluster. 
 
 With regard to skills assessed within the Self-Determination Cluster, 2 of the 6 
items indicated statistically significant differences between teacher ratings of the ADHD-
Child group and their matched controls. Conversely, comparison of the teacher ratings for 
the ADHD-Adolescent and its control group yielded no statistically significant 
differences; and comparisons between the teacher ratings for the ADHD-Adolescent and 
the ADHD-Child yielded no statistically significant differences between groups for all 6 
items within the Self-Determination cluster.  These findings suggest that although teacher 
ratings indicated many significant differences in the self-regulation executive capacities 
of students diagnosed with ADHD and nonclinical peers, ADHD-diagnosed students 
were not rated as having more developmental delays in their levels of goal setting and 
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long-term planning than nonclinical peers specifically among adolescents.  These 
findings were consistent with the initial hypotheses and consistent with the review of the 
literature on ADHD. 
Implications of the Findings 
 
School aged children with ADHD experience a combination of behavioral, 
academic, and social challenges. As previously discussed, many disciplinary 
interventions occur as a result in order to reduce behavioral symptoms associated with 
ADHD such as impulsivity. Academic performance also may suffer when students 
exhibit symptoms related to ADHD. Additionally, many interventions are utilized to 
attempt to reduce the number of symptoms child and adolescent students experience. 
Therefore, more comprehensive treatment plans are needed to address the specific 
executive impairments impacting these individuals in various settings such as home and 
school. 
The results of this study are consistent with previous research linking ADHD to 
deficits with Executive Capacities. Decades of research indicate that a comprehensive 
treatment plan for children and adolescents with ADHD must address the behavioral 
symptoms such as inattention, motor activity, and impulsivity along with the functional 
impairments that impact school performance and social relations. The findings of this 
study can support educators and clinicians with developing appropriate interventions to 
support students by increasing their awareness of the specific Executive Function Deficits 
and Executive Skill Deficits identified for school aged children and adolescents with 
ADHD. In the context of clinical applications, the Executive Capacity profiles of the 
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clinical groups of children with ADHD used in this study can support the development of 
these interventions within the elementary and high school settings.  
It is important to note clinically significant differences were found between the 
ADHD-Child and ADHD-Adolescent groups within the Attention, Engagement, 
Optimization, and Memory Clusters for the self-regulation capacities of Aware (‘aware 
during social interactions’),  Inhibit (‘inhibits with challenging school tasks’), Modulate 
(‘emotional response fits school tasks’ and ‘modulates sensory stimulation’), Monitor 
(‘monitors personal appearance’), Hold/Manipulate (‘keeps information in mind in social 
interactions’) and Store/Retrieve (‘stores and retrieves social information’), respectively.   
The results indicate that children with ADHD require extensive instruction and practice 
within the academic setting when inhibiting impulses, completing school tasks correctly 
and modulating emotional response to school tasks in order to support academic 
functioning. Further, children with an ADHD diagnosis also require more support outside 
of school when perceiving social interactions and expectations, monitoring appearance, 
and storing and retrieving social information when interacting with peers.  Additional 
assessments should be administered to support these findings. Furthermore, specific 
interventions should be developed and utilized with children with ADHD in order to 
teach them when and how to utilize these executive capacities. This rating scale 
information, along with additional assessment tools or progress monitoring rating scales, 
can be used to determine the efficacy of the intervention.  
It is important to tease out skill deficits versus function deficits across these areas 
of functioning for students. Further, it is important to note the expectations for 
adolescents’ functioning in high school and whether developmentally, all adolescents 
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experience some difficulty with executive functions regardless of a diagnosis of ADHD. 
Lastly, one should determine whether the influence of medication or intervention at early 
ages for children with ADHD has influenced their performance as adolescents. 
Limitations 
Several limitations will apply to the current study. One limitation of the present 
study is that one standardized measure was utilized to examine the research questions.  
The MEFS (McCloskey, 2016) was the only measure used to identify executive function 
and skill deficits within and between the clinical groups.  By utilizing additional EF 
rating scale(s) or other methods of assessing executive functions, comparisons between 
scales could be examined in greater depth to support the construct validity of the MEFS.   
Additional limitations to this study include sample size and demographics of the 
sample.  Co-founding variables and statistical limitations unaccounted for in this study 
serve as additional limitations. These limitations may affect the validity of the results and 
limit the generalizability of the findings. 
Sample size.  
This study consisted of a sample size of  57 children diagnosed with ADHD, and 
46 adolescents diagnosed with ADHD at the time of teacher rating, and demographically-
matched controls (ADHD-Child matched controls n = 57; ADHD Adolescent matched 
controls n = 46). Due to the limited number of individuals involved in this study, the 
sample is not a true representation of the population and restricts the generalizability of 
findings. Although the sample sizes are large enough to ensure adequate power for testing 
statistical significance, their relatively small size will limit the generalizability of the 
study findings.  
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Confounding teacher variables.  
The validity of the teachers’ ratings is limited due to the variability in factors such 
as teacher’s age, years of teaching experience, and years of training and development that 
were not explored in this present study. The result might be influenced by the halo effect 
due to teacher bias, including varying teacher interpretations of the scale’s items and 
varied perceptions of the students rated.  
Confounding student variables.  
Student factors including ethnicity and gender, that may be associated with a 
specific socioeconomic status, may be rated lower regarding EC based on teacher bias.  
While data regarding demographic characteristics of the students in the sample, such as 
ethnic group membership and gender, was obtained and reported, the potential impact of 
these demographic variables was not accounted for as a part of this study. 
Additionally, this current study examined the EFDs and ESDs of those with 
ADHD, however details regarding their level of impairment was not analyzed.  Those 
with ADHD could present with varying levels of difficulty regarding inattention, 
hyperactivity, impulsivity or a combination of all three. Based on the DSM-5 (2013) 
there are three possible presentations of ADHD including inattentive presentation, 
hyperactive/impulsive presentation, and combined presentation. The students may present 
with cognitive deficits not accounted for in this current study. Further examination in this 
area could highlight different results between subtypes of ADHD and levels of 
impairment which would further enhance this area of research.  
Furthermore, for students in both clinical groups, the presence of medication, 
duration of current or past usage, and specific dosage of medication were not included or 
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analyzed in this study. Research indicates, the age at which ADHD is diagnosed may also 
have an impact on functioning across the lifespan. Further examination in this area could 
highlight different results related to identification, intervention, and levels of impairment 
which would further enhance this area of research. 
Statistical limitations.  
Statistical limitations exist in the current study, therefore causal implications 
cannot be made. Unknown mediating or moderating factors may provide alternative 
explanations for the results yielded in the current study. 
Future Directions 
The current study explored the executive function and skill deficits for two 
clinical groups of school aged children with ADHD (Child, Adolescent) across the 7 Self-
Regulation, Self-Realization, and Self-Determination Clusters from the McCloskey 
Executive Functions Scale (MEFS). Since the MEFS was the sole measure utilized in the 
current study to evaluate and compare EC’s between the groups, a future study should 
use multiple rating scales and/or direct assessments to examine the current or related 
research questions. Additionally, considering the ratings for the current study were only 
provided by teachers, future research using the MEFS should include parent ratings. 
Also, a future direction could look at whether being diagnosed with ADHD at an 
early age or later age in life has an effect on one’s ability to carry out the aforementioned 
executive capacities.  
Future research should extend to examine the executive capacities of individuals 
with ADHD, while considering the different presentations of Inattentive, 
Hyperactive/Impulsive or Combined groups. Additionally, a more comprehensive 
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evaluation of the effects of different kinds of medication, including stimulant and 
nonstimulant options could have on the aforementioned groups across age spans would 
be beneficial. Studies should also explore the impact of intervention with a combination 
of treatments such as CBT or BT.  
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APPENDIX A 
MEFS-TR Rating Form 
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McCloskey Executive Functions Scale (MEFS) – School Age Teacher Form 
 
©2012 George McCloskey, Ph.D. 
 
Please provide the following information:                                                 
 
Name of  Student Being Rated  _______________________________    Gender _____  Age _____  Grade ______  
 
Birth Date of Student Being Rated    ___/___/___                      Today’s Date___/___/___ 
 
Your Name __________________________________   Classes/Subjects Taught  _______________________  
 
How long have you known this student?  _______ 
 
INSTRUCTIONS 
 
For each statement below, think about the student and circle the option that best describes this student: 
 
5  AA    Always or almost always does this on his or her own.  Does not need to be prompted or reminded 
(cued) to do it. 
4 F Frequently does this on own without prompting 
3 S Seldom does this on own without being prompted, reminded, or cued to do so.  
2 AP Does this only after being prompted, reminded, or cued to do it.  
1  DA Only does it with direct assistance.  Requires much more than a simple prompt or cue to be able to 
get it done in situations that require it.   
0 UA Unable to do this, even when direct assistance is provided. 
 
BECOMING AWARE  
Knows what he or she should be doing for school tasks and knows when to do it. AA F S AP DA UA 
Makes eye contact with, listens to, and touches others in an appropriate way in 
social situations. 
AA F S AP DA UA 
 
FOCUSING ATTENTION       
Focuses attention on school tasks. AA F S AP DA UA 
Focuses attention on others in social situations. AA F S AP DA UA 
 
SUSTAINING ATTENTION       
Sustains attention for school tasks until a task is completed. AA F S AP DA UA 
Sustains attention to others in social situations. AA F S AP DA UA 
 
INITIATING       
Starts school work. AA F S AP DA UA 
Initiates socially appropriate interactions with other students. AA F S AP DA UA 
 
GETTING ENERGIZED FOR / PUTTING EFFORT INTO       
Puts adequate energy into, school tasks. AA F S AP DA UA 
Puts adequate energy into, interacting with others. AA F S AP DA UA 
 
INHIBITING       
Waits for turn.  AA F S AP DA UA 
Considers the consequences before saying or doing things he or she may regret. AA F S AP DA UA 
 Refrains from acts of physical aggression. AA F S AP DA UA 
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Does not make inappropriate or thoughtless comments (for example, name-
calling, insulting, inappropriately tattling on others). 
AA F S AP DA UA 
Maintains emotional control in frustrating situations. AA F S AP DA UA 
Maintains emotional control when doing challenging school work. AA F S AP DA UA 
Maintains emotional control when disagreeing with others. AA F S AP DA UA 
 
STOPPING        
Knows when to stop talking about a single topic. AA F S AP DA UA 
Stops playing a game or stops doing something that is fun when asked to do so. AA F S AP DA UA 
Stops doing things that annoy others when asked to do so. AA F S AP DA UA 
 
PAUSE & CONTINUE       
Returns to a school task after a brief pause. AA F S AP DA UA 
Pauses to listen to what another person has to say during conversations. AA F S AP DA UA 
 
FLEXIBLY ENGAGING       
Willing to try a different way to do school tasks when he or she gets stuck. AA F S AP DA UA 
Accepts a good idea when it is what most others in a group want to do.  AA F S AP DA UA 
Accepts changes in school work or school routines without getting upset about it. AA F S AP DA UA 
Accepts changes in a person he or she knows or to accept unfamiliar persons 
without getting upset. 
AA F S AP DA UA 
 
SHIFTING       
Moves from one school task to another without difficulty. AA F S AP DA UA 
Changes from one activity to another in social situations without difficulty. AA F S AP DA UA 
 
MONITORING       
Checks school work to avoid careless errors on tests and other school work. AA F S AP DA UA 
Recognizes situations in which his or her behavior bothers or upsets others. AA F S AP DA UA 
Checks to make sure that he or she has everything they need before leaving class 
or school. 
AA F S AP DA UA 
Checks on his or her appearance, cleanliness and personal hygiene. AA F S AP DA UA 
 
MODULATING OR ADJUSTING       
Physical activity level fits the situation when doing school tasks (Not hyperactive 
or inactive). 
AA F S AP DA UA 
Physical activity level fits the situation when working in a group (Not 
hyperactive or inactive). 
AA F S AP DA UA 
Emotional response fits the situation when working on school tasks (Doesn’t 
overreact or underact).  
AA F S AP DA UA 
Emotional response fits the situation when interacting with others (Doesn’t 
overreact or underreact). 
AA F S AP DA UA 
Avoids being overstimulated or understimulated by sights, sounds, or touches. AA F S AP DA UA 
 
CORRECTING       
Corrects errors that are made in school work. AA F S AP DA UA 
Apologizes when aware of offending others. AA F S AP DA UA 
 
BALANCING         
Balances the elements of a school assignment (speed vs accuracy, quality vs 
quantity; general vs specific statements; depth vs breadth, etc.). 
AA F S AP DA UA 
Maintains a balance in social situations (talking vs listening, sharing too much vs 
sharing too little; being humorous vs being serious).  
AA F S AP DA UA 
Maintains a balance in his or her own activities (play vs work; time alone vs time AA F S AP DA UA 
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with others; sleep vs awake). 
 
SENSING TIME       
Keeps track of time (e.g., realizes how much time has passed) when doing school 
tasks. 
AA F S AP DA UA 
Keeps track of time (e.g., realizes how much time has passed) when talking to or 
doing things with others. 
AA F S AP DA UA 
 
PACING        
Changes pace (works slower or works faster) when taking tests or doing school 
assignments. 
AA F S AP DA UA 
Changes pace in social situations (for example, talks slower or talks faster to 
maintain the pace of the conversation). 
AA F S AP DA UA 
 
USING ROUTINES/COMPLETING ASSIGNMENTS (EXECUTING)       
Uses well-rehearsed or practiced routines for school tasks (for example, 
recognizing words by sight, printing or writing letters and words, reciting basic 
math facts). 
AA F S AP DA UA 
Uses well-rehearsed or practiced social greetings or conversation starters. AA F S AP DA UA 
Generate good ideas and gets them down on paper quickly and efficiently. AA F S AP DA UA 
Uses routines and strategies to do well on tests. AA F S AP DA UA 
Uses routines and strategies to get assignments and projects done. AA F S AP DA UA 
Participates in discussions about topics that he or she knows a lot about. AA F S AP DA UA 
Brings home all the materials need to complete homework and other school tasks. AA F S AP DA UA 
Hands in homework, assignments or important papers when they are completed. AA F S AP DA UA 
 
SEQUENCING       
Gets the steps in the right order when working on school tasks. AA F S AP DA UA 
Gets the order of events right when telling stories or explaining things to others. AA F S AP DA UA 
 
HOLDING and WORKING WITH INFORMATION IN MIND       
Can keep information in mind for short periods of time when doing school tasks. 
(For example, can add 3 or more numbers without pencil and paper; can 
remember directions that were just given by the teacher.) 
AA F S AP DA UA 
Can keep information in mind for short periods of time when talking with others. 
(For example, can follow and participate in a longer conversation.) 
AA F S AP DA UA 
 
STORING and RETRIEVING       
Stores and recalls specific information about school subjects no matter how 
questions are worded. 
AA F S AP DA UA 
Stores and recalls specific information about others or about social situations. AA F S AP DA UA 
Does well on tests that require recall of stored facts no matter what test format is 
used. 
AA F S AP DA UA 
Does well in social situations that require recall of facts about others.  AA F S AP DA UA 
Does well in situations that require recall of facts about himself or herself. AA F S AP DA UA 
       
GAUGING or “SIZING UP”       
Accurately estimates the difficulty of school tasks and/or tests and what it takes to 
complete them and/or do well with them. 
AA F S AP DA UA 
Figures out how to interact appropriately in various social situations. AA F S AP DA UA 
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ANTICIPATING       
Anticipates events at school.  (for example, recognizes the need to prepare for 
tests or assignments; connects homework with grades, etc.).  
AA F S AP DA UA 
Anticipates how what he or she says or does will affect how others feel, think or 
act. 
AA F S AP DA UA 
Anticipates the consequences of his or her own thoughts, feeling and actions. (for 
example, recognizes that if he or she doesn’t do a chore he or she won’t be able 
to play with a friend and will feel disappointed about it). 
AA F S AP DA UA 
 
ESTIMATING TIME       
Accurately estimates how long it will take to do something when involved with 
one or more school tasks. 
AA F S AP DA UA 
Accurately estimates how long it will take to do something when talking to others 
or doing things with others. 
AA F S AP DA UA 
 
ANALYZING SITUATIONS       
Examines and analyzes things in more detail when doing school tasks. AA F S AP DA UA 
Examines and analyzes in more detail what others are saying or doing in social 
situations.  
AA F S AP DA UA 
 
EVALUATING / COMPARING       
Evaluates the quality and/or adequacy of his or her work on school tasks. AA F S AP DA UA 
Evaluates the quality and/or adequacy of his or her social interactions. AA F S AP DA UA 
 
GENERATING SOLUTIONS       
Comes up with new ways to solve problems with school tasks. AA F S AP DA UA 
Come up with new ideas about things to say to, or do with, others. AA F S AP DA UA 
 
MAKING ASSOCIATIONS       
Sees or understands how two or more things or ideas are similar and can use that 
knowledge to solve a problem with school work. 
AA F S AP DA UA 
Sees or understands how one social situation can be similar to another and can 
use that knowledge to solve a social relationship problem. 
AA F S AP DA UA 
 
ORGANIZING       
Organizes school tasks. AA F S AP DA UA 
Organizes age appropriate social activities. AA F S AP DA UA 
 
PLANNING       
Makes plans for school tasks.  AA F S AP DA UA 
Makes plans for age appropriate social activities. AA F S AP DA UA 
Makes plans for the use of his or her own time. AA F S AP DA UA 
 
PRIORITIZING 
Orders school tasks according to their relevance, importance, or urgency. AA F S AP DA UA 
Handles social activities according to their relevance, importance or urgency. AA F S AP DA UA 
 
DECISION-MAKING       
Makes own decisions about what to do for school and/or when to do it. AA F S AP DA UA 
Makes own decisions about what to do with others and/or when to do it. AA F S AP DA UA 
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INSTRUCTIONS 
For each statement below, think about this student and circle the option that best describes him or her: 
 
 N/R   Never or rarely does this. 
 S       Does this sometimes, but not much 
 O      Does this often 
 VO   Does this very often 
 
 
SELF-REALIZATION: AWARENESS OF SELF     
Makes realistic comments about his or her own mental and emotional strengths and 
weaknesses. 
N/R S O VO 
Makes realistic comments about his or her own physical abilities.  N/R S O VO 
Makes realistic comments about what he or she feels or thinks about himself or herself. N/R S O VO 
 
SELF-REALIZATION:  AWARENESS OF OTHERS     
Makes realistic comments about the mental and emotional strengths and weaknesses of 
others. 
N/R S O VO 
Makes realistic comments about the physical abilities of others. N/R S O VO 
Makes realistic comments about what he or she thinks other people feel or think about 
others. 
N/R S O VO 
Makes realistic comments about what he or she thinks others feel or think about him or 
her. 
N/R S O VO 
Makes realistic comments about what he or she thinks other people feel or think about 
themselves. 
N/R S O VO 
 
 
    
SELF-REALIZATION: ANALYSIS OF SELF AND OTHERS     
Realistically analyzes and comments about his or her school performance. N/R S O VO 
Realistically analyzes and comments about his or her ability to know what others 
appear to think or feel about him or her. 
N/R S O VO 
Realistically analyzes and comments about his or her ability to manage himself or 
herself. 
N/R S O VO 
     
SELF-DETERMINATION: GOAL-SETTING     
States realistic goals for schooling based on personal interests. N/R S O VO 
States realistic goals for work beyond school based on personal interests. N/R S O VO 
Expresses strong desires to make his or her own decisions about what to do rather than 
be told what to do by parents or others. 
N/R S O VO 
     
SELF-DETERMINATION: LONG-TERM PLANNING     
States realistic plans for accomplishing long-term schooling goals. N/R S O VO 
States realistic plans for accomplishing long-term work goals. N/R S O VO 
States realistic plans for accomplishing social and/or personal goals. N/R S O VO 
     
 
  
EXECUTIVE CAPACATIES AND MENTAL HEALTH 146 
 
APPENDIX B 
Results Of MEFS Items Statistical Analyses 
Executive Function Deficit Analyses - Child ADHD vs Controls 
  
 
Child ADHD Child Control 
  
EFD EFD n % EFD n % 
Fisher's 
z Sig. Level 
ATN1PA 28 49% 13 23% 2.93 0.003 
ATN2PS 25 44% 8 14% 3.51 0.0004 
ATN3FA 39 68% 17 30% 4.12 0.0002 
ATN4FS 21 37% 10 18% 2.31 0.0206 
ATN5SA 37 68% 19 33% 3.37 0.0007 
ATN6SS 28 49% 11 19% 3.36 0.0004 
ENG7IA 31 54% 13 23% 3.46 0.0005 
ENG8IS 19 33% 8 14% 2.42 0.0154 
ENG9EA 32 56% 15 26% 3.24 0.0012 
ENG10ES 19 33% 10 18% 1.94 0.053 
ENG11HS 26 46% 8 14% 3.67 0.0002 
ENG12HS 28 49% 16 28% 2.31 0.0209 
ENG13HS 12 21% 7 12% 1.26 0.2088 
ENG14HS 26 46% 10 18% 3.22 0.0013 
ENG15HS* 26 46% 9 16% 3.45 0.0006 
ENG16HA 39 60% 7 12% 6.11 0.0002 
ENG17HS 28 49% 8 14% 4.03 0.0002 
ENG18SS 28 49% 16 28% 2.31 0.0209 
ENG19SA 28 49% 14 25% 2.72 0.0066 
ENG20SS 25 44% 9 16% 3.28 0.0011 
ENG22PA 31 54% 10 18% 4.1 0.0002 
ENG23PS 26 46% 9 16% 3.45 0.0006 
ENG24FA 26 46% 14 25% 2.36 0.0185 
ENG25FS 22 39% 9 16% 2.74 0.0062 
ENG26FA 13 23% 8 14% 1.21 0.227 
ENG27FS 12 21% 7 12% 1.26 0.2088 
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ENG28TA* 28 49% 13 23% 2.93 0.003 
ENG29TS 25 44% 8 14% 3.51 0.0004 
OPT35NA 28 49% 25 44% 0.56 0.5734 
OPT36NS 27 47% 15 26% 2.33 0.0198 
OPT37NA 31 54% 15 26% 3.05 0.0023 
OPT38NS 27 47% 12 21% 2.96 0.0031 
OPT30DA 30 53% 9 16% 4.15 0.0002 
OPT31DS 27 47% 11 19% 3.18 0.0015 
OPT32DA 31 54% 9 16% 4.32 0.0002 
OPT33DS 31 54% 13 23% 3.46 0.0005 
OPT34DS 37 47% 13 23% 2.75 0.006 
OPT39CA 33 58% 22 39% 2.06 0.0392 
OPT40CS 23 40% 14 25% 1.8 0.0719 
OPT43BA 34 60% 18 32% 3.01 0.0026 
OPT44BS 31 54% 12 21% 3.67 0.0002 
OPT45BS 32 56% 12 21% 3.85 0.0002 
EFF72TA 27 47% 24 42% 0.57 0.5721 
EFF73TS 32 56% 27 37% 0.94 0.3488 
EFF74PA 32 56% 22 49% 1.88 0.0607 
EFF75PS 32 56% 19 33% 2.45 0.0143 
EFF76RA 24 42% 13 23% 2.2 0.0278 
EFF77RS 17 30% 12 21% 1.08 0.2824 
EFF79RA 32 56% 25 44% 1.31 0.1899 
EFF80RA 29 51% 20 35% 1.7 0.0886 
EFF81RA 26 46% 18 32% 1.54 0.1238 
EFF82RA 16 28% 10 18% 1.34 0.1806 
EFF83RA 34 60% 9 16% 4.83 0.0002 
EFF84RA 26 46% 6 11% 4.17 0.0002 
EFF85SA 25 44% 12 21% 2.6 0.0093 
EFF86SS 25 44% 10 18% 3.05 0.0023 
MEM87MA 26 46% 9 16% 3.45 0.0006 
MEM88MS 22 39% 8 14% 3.86 0.0002 
MEM89RA 26 46% 13 23% 2.57 0.0103 
MEM90RS 28 49% 8 14% 4.03 0.0002 
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MEM91RA 31 54% 14 25% 3.26 0.0011 
MEM92RS 28 49% 10 18% 3.58 0.0003 
MEM93RS 18 32% 7 12% 2.49 0.0128 
INQ46GA 30 53% 17 30% 2.47 0.0134 
INQ47GS 30 53% 9 16% 4.15 0.0002 
INQ48TA 34 60% 8 14% 5.05 0.0002 
INQ49TS 24 42% 13 23% 2.2 0.0278 
INQ50TS 24 42% 8 14% 3.34 0.0009 
INQ51EA 33 58% 20 35% 2.44 0.0146 
INQ52ES 38 67% 15 26% 4.32 0.0002 
INQ53ZA 30 53% 23 40% 1.31 0.1888 
INQ54ZS 32 56% 19 33% 3.37 0.0007 
INQ66CA 33 58% 24 42% 1.69 0.0918 
INQ67CS* 35 61% 16 28% 3.58 0.0003 
SOL55GA 29 51% 23 40% 1.13 0.2593 
SOL56GS 32 56% 17 30% 2.84 0.0005 
SOL57AA 31 54% 18 32% 2.46 0.0139 
SOL58AS 32 56% 20 35% 2.26 0.024 
SOL59OA 31 54% 18 32% 2.46 0.0139 
SOL60OS 25 44% 13 23% 2.38 0.0171 
SOL61PA 30 53% 26 46% 0.75 0.4539 
SOL62PS 22 47% 18 32% 1.73 0.0845 
SOL63PS* 25 44% 19 33% 1.15 0.2485 
SOL68RA 26 46% 24 42% 0.38 0.7062 
SOL69RS 33 58% 18 32% 2.83 0.0047 
SOL70DA 29 51% 16 28% 2.49 0.0127 
SOL71DS 25 44% 15 26% 1.96 0.0498 
       Executive Skill Deficit Analyses - Child ADHD vs Controls 
  
 
Child ADHD  Child Control  
  
ESD ESD n % ESD n % 
Fisher's 
z Sig. Level 
ATN1PA 7 12% 0 0% 1.84 0.0656 
ATN2PS 6 11% 1 2% 1.39 0.1661 
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ATN3FA 8 14% 1 2% 1.84 0.0656 
ATN4FS 6 11% 0 0% 1.62 0.1057 
ATN5SA 13 23% 1 2% 2.85 0.0044 
ATN6SS 6 11% 0 0% 1.62 0.1057 
ENG7IA 11 19% 2 4% 2.26 0.0237 
ENG8IS 6 11% 0 0% 1.62 0.1057 
ENG9EA 13 23% 2 4% 2.66 0.0079 
ENG10ES 5 9% 0 0% 1.39 0.1661 
ENG11HS 8 14% 8 14% 0 0.1 
ENG12HS 14 25% 1 2% 3.03 0.0024 
ENG13HS 6 11% 1 2% 1.39 0.1661 
ENG14HS 5 9% 0 0% 1.39 0.1661 
ENG15HS* 9 16% 2 4% 1.84 0.0656 
ENG16HA 5 9% 1 2% 1.14 0.2539 
ENG17HS 7 12% 2 4% 1.39 0.1661 
ENG18SS 10 18% 0 0% 2.46 0.0138 
ENG19SA 11 19% 1 2% 2.46 0.0138 
ENG20SS 14 25% 3 5% 2.66 0.0079 
ENG22PA 11 19% 3 5% 1.62 0.1057 
ENG23PS 7 12% 0 0% 1.84 0.0656 
ENG24FA 12 21% 2 4% 2.46 0.0138 
ENG25FS 8 14% 0 0% 2.06 0.0399 
ENG26FA 5 9% 0 0% 1.39 0.1661 
ENG27FS 4 7% 0 0% 1.14 0.2539 
ENG28TA* 10 18% 1 2% 2.26 0.0237 
ENG29TS 7 12% 0 0% 1.84 0.0656 
OPT35NA 24 42% 4 7% 4.25 0.0002 
OPT36NS 18 32% 1 2% 3.75 0.0002 
OPT37NA 19 33% 3 5% 3.57 0.0004 
OPT38NS 8 14% 3 5% 1.39 0.1661 
OPT30DA 13 23% 0 0% 3.03 0.0024 
OPT31DS 16 28% 0 0% 3.51 0.0004 
OPT32DA 6 11% 1 2% 1.62 0.1057 
OPT33DS 9 16% 1 2% 2.06 0.0399 
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OPT34DS 11 19% 0 0% 2.66 0.0089 
OPT39CA 16 28% 5 9% 2.66 0.0029 
OPT40CS 12 21% 1 2% 2.66 0.0079 
OPT43BA 15 26% 5 9% 2.46 0.0138 
OPT44BS 10 18% 0 0% 2.46 0.0138 
OPT45BS 11 19% 1 2% 2.46 0.0138 
EFF72TA 18 32% 2 4% 3.51 0.0004 
EFF73TS 15 26% 1 2% 3.22 0.0013 
EFF74PA 13 23% 5 9% 2.06 0.0399 
EFF75PS 10 18% 2 4% 2.06 0.0399 
EFF76RA 8 14% 0 0% 2.06 0.0399 
EFF77RS 6 11% 0 0% 1.62 0.1057 
EFF79RA 16 28% 1 2% 3.4 0.0007 
EFF80RA 12 21% 1 2% 2.66 0.0079 
EFF81RA 15 26% 3 5% 2.85 0.0044 
EFF82RA 1 2% 0 0% 0.32 0.7512 
EFF83RA 10 18% 3 5% 1.84 0.0656 
EFF84RA 13 23% 4 7% 2.26 0.0237 
EFF85SA 9 16% 0 0% 2.26 0.0237 
EFF86SS 5 9% 0 0% 1.39 0.1661 
MEM87MA 11 19% 2 4% 2.26 0.0237 
MEM88MS 7 12% 1 2% 1.62 0.1057 
MEM89RA 9 16% 1 2% 2.06 0.0399 
MEM90RS 3 5% 0 0% 0.89 0.3767 
MEM91RA 7 12% 2 4% 1.39 0.1661 
MEM92RS 5 9% 0 0% 1.39 0.1661 
MEM93RS 3 5% 0 0% 0.89 0.3767 
INQ46GA 18 32% 4 7% 3.22 0.0013 
INQ47GS 9 16% 0 0% 2.26 0.0237 
INQ48TA 15 26% 4 7% 2.66 0.0079 
INQ49TS 16 28% 1 2% 3.4 0.0007 
INQ50TS 17 30% 3 5% 3.22 0.0013 
INQ51EA 18 32% 3 5% 3.4 0.0007 
INQ52ES 12 21% 3 5% 2.26 0.0237 
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INQ53ZA 18 32% 3 5% 3.4 0.0007 
INQ54ZS 11 19% 0 0% 2.66 0.0079 
INQ66CA 18 32% 5 9% 3.03 0.0024 
INQ67CS* 13 23% 3 5% 2.46 0.0138 
SOL55GA 15 26% 2 4% 3.03 0.0024 
SOL56GS 10 18% 1 2% 2.26 0.0237 
SOL57AA 12 21% 1 2% 2.66 0.0079 
SOL58AS 11 19% 0 0% 2.66 0.0079 
SOL59OA 21 34% 3 5% 3.92 0.0002 
SOL60OS 16 28% 1 2% 3.4 0.0007 
SOL61PA 20 35% 2 4% 3.92 0.0002 
SOL62PS 12 21% 0 0% 2.85 0.0044 
SOL63PS* 15 26% 1 2% 3.22 0.0013 
SOL68RA 24 42% 5 9% 4.09 0.0002 
SOL69RS 12 21% 1 2% 2.66 0.0079 
SOL70DA 15 26% 2 4% 3.03 0.0024 
SOL71DS 10 18% 0 0% 2.46 0.0138 
       SELF-REALIZATION DEV DELAYS Analysis  ADHD Child vs Control 
  
 
Child ADHD Child Control 
  
SRD SRD n % SRD n % 
Fisher's 
z Sig. Level 
SR96SAW 13 23% 6 15% 1.76 0.0786 
SR97SAW 10 18% 7 12% 0.77 0.4301 
SR98SAW 6 11% 8 14% -0.571 0.568 
SR99OAW 14 25% 12 21% 0.446 0.6556 
SR100OAW 15 26% 10 18% 1.13 0.2576 
SR101OAW 12 21% 8 14% 0.98 0.3246 
SR102OAW 12 21% 12 21% 0 1 
SR103OAW 14 25% 15 26% -0.21 0.8298 
SR104SAN 12 21% 6 11% 1.54 0.1233 
SR105SAN 15 26% 7 12% 1.9 0.0576 
SR106SAN 13 23% 12 21% 0.22 0.8212 
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SELF-DETERMINATION DEV DELAYS Analysis   ADHD Child vs Controls 
 
 
Child ADHD Child Control 
  
SDD SDD n % SDD n % 
Fisher's 
z Sig. Level 
SD107GO 17 30% 8 14% 2.04 0.0417 
SD108GO 17 30% 11 19% 1.31 0.1919 
SD109GO 14 25% 11 19% 0.68 0.4976 
SD110PL 26 46% 13 23% 2.57 0.0103 
SD111PL 26 46% 13 23% 2.57 0.0103 
SD112PL 23 40% 12 21% 2.23 0.0255 
       Executive Function Deficit Analyses - Adolescent ADHD vs Controls 
 
Adolescent ADHD Adolescent Control 
  
EFD EFD n % EFD n % 
Fisher's 
z Sig. Level 
ATN1PA* 20 44% 10 22% 2.24 0.0261 
ATN2PS* 7 15% 7 15% 0 1 
ATN3FA* 20 44% 15 33% 1.02 0.2828 
ATN4FS* 12 26% 9 20% 1.25 0.2109 
ATN5SA* 23 57% 15 33% 2.31 0.0211 
ATN6SS* 13 28% 8 17% 1.24 0.2142 
ENG7IA* 24 52% 12 26% 2.56 0.0104 
ENG8IS* 12 26% 9 20% 1.25 0.2109 
ENG9EA* 22 48% 14 30% 1.71 0.0875 
ENG10ES* 10 22% 8 17% 0.53 0.5989 
ENG11HS* 15 33% 8 17% 1.69 0.092 
ENG12HS* 16 35% 15 33% 0.22 0.8251 
ENG13HS* 3 7% 3 7% 0 1 
ENG14HS* 13 28% 12 26% 0.23 0.815 
ENG15HS* 16 35% 10 22% 1.39 0.1648 
ENG16HA* 12 26% 9 20% 0.75 0.4563 
ENG17HS* 15 33% 13 28% 0.45 0.6505 
ENG18SS* 18 39% 9 20% 2.06 0.0392 
ENG19SA* 17 37% 13 28% 0.89 0.3735 
ENG20SS* 19 41% 12 26% 1.54 0.1126 
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ENG22PA* 22 48% 11 24% 2.39 0.0168 
ENG23PS* 13 28% 6 13% 1.8 0.0714 
ENG24FA* 24 52% 10 22% 3.02 0.0025 
ENG25FS* 14 30% 6 13% 2.02 0.0432 
ENG26FA* 16 35% 6 13% 2.44 0.0145 
ENG27FS* 7 15% 4 9% 0.89 0.3692 
ENG28TA* 19 41% 11 24% 1.78 0.0752 
ENG29TS* 14 30% 5 11% 2.32 0.0204 
OPT35NA 29 63% 15 33% 2.92 0.0035 
OPT36NS 21 46% 13 28% 1.73 0.084 
OPT37NA 21 46% 13 28% 1.73 0.084 
OPT38NS 7 15% 6 13% 0.29 0.7649 
OPT30DA 15 33% 7 15% 3.76 0.0002 
OPT31DS 17 57% 7 15% 6.37 0.0176 
OPT32DA 11 24% 6 13% 1.34 0.1793 
OPT33DS 16 35% 7 15% 2.17 0.0302 
OPT34DS 16 35% 6 13% 4.59 0.0002 
OPT39CA 31 67% 15 33% 3.34 0.0009 
OPT40CS 17 37% 8 17% 5.22 0.0002 
OPT43BA 28 61% 17 37% 2.29 0.0216 
OPT44BS 17 37% 11 24% 1.36 0.1741 
OPT45BS 21 46% 13 28% 1.73 0.084 
EFF72TA* 21 46% 16 35% 1.06 0.2878 
EFF73TS* 21 46% 14 30% 1.5 0.1328 
EFF74PA* 17 37% 19 41% -0.42 0.6694 
EFF75PS* 19 41% 11 24% 1.78 0.0752 
EFF76RA* 16 35% 12 26% 0.91 0.3649 
EFF77RS* 12 26% 7 15% 1.29 0.1977 
EFF79RA* 23 50% 16 35% 1.48 0.1397 
EFF80RA* 22 48% 12 26% 2.16 0.0308 
EFF81RA* 26 57% 14 30% 2.52 0.0116 
EFF82RA* 8 17% 10 22% -0.53 0.5989 
EFF83RA* 20 44% 15 33% 1.07 0.2828 
EFF84RA* 18 39% 14 30% 0.88 0.381 
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EFF85SA* 18 39% 10 22% 1.81 0.0698 
EFF86SS* 13 28% 6 13% 1.8 0.0714 
MEM87MA* 18 39% 10 22% 1.81 0.6698 
MEM88MS* 6 13% 6 13% 0 1 
MEM89RA 21 46% 14 30% 1.5 0.1328 
MEM90RS* 9 20% 8 17% 0.27 0.7879 
MEM91RA 24 52% 16 35% 1.68 0.0926 
MEM92RS* 15 33% 8 17% 1.69 0.092 
MEM93RS* 10 22% 4 9% 1.65 0.0989 
INQ46GA* 23 50% 15 33% 1.69 0.0903 
INQ47GS* 19 41% 7 15% 2.78 0.0055 
INQ48TA* 17 37% 11 24% 1.36 0.1741 
INQ49TS* 21 46% 13 28% 1.73 0.084 
INQ50TS* 27 59% 10 22% 3.62 0.0003 
INQ51EA* 24 52% 15 33% 1.9 0.0576 
INQ52ES* 21 46% 13 28% 1.73 0.084 
INQ53ZA 26 57% 16 35% 2.09 0.0363 
INQ54ZS 22 48% 13 28% 1.93 0.0532 
INQ66CA* 27 59% 19 41% 1.67 0.0953 
INQ67CS* 18 39% 11 24% 1.57 0.1162 
SOL55GA* 31 67% 16 35% 3.13 0.0018 
SOL56GS* 22 48% 13 28% 1.93 0.0532 
SOL57AA* 23 50% 14 30% 1.91 0.0556 
SOL58AS* 17 37% 13 28% 0.89 0.3735 
SOL59OA* 26 57% 15 33% 2.31 0.0211 
SOL60OS* 12 26% 9 20% 0.75 0.4563 
SOL61PA* 27 59% 15 33% 2.51 0.012 
SOL62PS* 14 30% 9 20% 1.2 0.2286 
SOL63PS* 20 44% 16 35% 0.85 0.3931 
SOL68RA* 28 61% 17 37% 2.29 0.0218 
SOL69RS* 15 33% 9 20% 1.43 0.1542 
SOL70DA* 14 30% 13 28% 0.23 0.8189 
SOL71DS* 11 24% 8 17% 0.77 0.4395 
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Executive Skill Deficit Analyses - Adolescent ADHD vs Controls 
  
 
Adolescent ADHD Adolescent Control 
  
ESD ESD n % ESD n % 
Fisher's 
z 
 ATN1PA* 3 7% 0 0% 0.9 Sig. Level 
ATN2PS* 3 7% 0 0% 0.9 0.3692 
ATN3FA* 5 11% 0 0% 1.41 0.3692 
ATN4FS* 1 2% 0 0% 0.32 0.1582 
ATN5SA* 8 17% 1 2% 1.88 0.7482 
ATN6SS* 3 7% 0 0% 0.9 0.0601 
ENG7IA* 6 13% 1 2% 1.41 0.3692 
ENG8IS* 3 7% 0 0% 0.9 0.1582 
ENG9EA* 7 15% 2 4% 1.41 0.3692 
ENG10ES* 3 7% 1 2% 0.62 0.1589 
ENG11HS* 3 7% 0 0% 0.9 0.3692 
ENG12HS* 8 17% 0 0% 2.1 0.0356 
ENG13HS* 4 9% 0 0% 1.16 0.2456 
ENG14HS* 6 13% 0 0% 1.65 0.0989 
ENG15HS* 4 9% 1 2% 0.9 0.3692 
ENG16HA* 6 13% 2 4% 1.16 0.2456 
ENG17HS* 4 9% 1 2% 0.9 0.3692 
ENG18SS* 6 13% 0 0% 1.65 0.0989 
ENG19SA* 8 17% 1 2% 1.88 0.0601 
ENG20SS* 7 15% 0 0% 1.88 0.0601 
ENG22PA* 6 13% 0 0% 1.65 0.0989 
ENG23PS* 4 9% 0 0% 1.16 0.2456 
ENG24FA* 6 13% 0 0% 1.65 0.0989 
ENG25FS* 3 7% 0 0% 0.9 0.3692 
ENG26FA* 1 2% 0 0% 0.32 0.7482 
ENG27FS* 2 4% 0 0% 0.62 0.5359 
ENG28TA* 6 13% 0 0% 1.65 0.0989 
ENG29TS* 2 4% 0 0% 0.62 0.5359 
OPT35NA 10 22% 2 4% 2.1 0.0356 
OPT36NS 5 11% 0 0% 1.41 0.1582 
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OPT37NA 10 22% 1 2% 2.32 0.0204 
OPT38NS 2 4% 0 0% 0.62 0.5359 
OPT30DA 1 15% 0 0% 1.88 0.0601 
OPT31DS 6 13% 0 0% 1.65 0.0989 
OPT32DA 5 11% 0 0% 1.41 0.1582 
OPT33DS 4 9% 0 0% 1.16 0.2456 
OPT34DS 4 9% 0 0% 1.16 0.2456 
OPT39CA 6 13% 2 4% 1.16 0.2456 
OPT40CS 4 9% 1 2% 0.9 0.3692 
OPT43BA 7 15% 1 2% 1.65 0.0989 
OPT44BS 5 11% 1 2% 1.16 0.2456 
OPT45BS 6 13% 1 2% 1.41 0.1582 
EFF72TA* 10 22% 0 0% 2.53 0.0115 
EFF73TS* 7 15% 0 0% 1.88 0.0601 
EFF74PA* 8 17% 0 0% 2.1 0.0356 
EFF75PS* 4 9% 0 0% 1.16 0.2456 
EFF76RA* 3 7% 0 0% 0.9 0.3692 
EFF77RS* 2 4% 0 0% 0.62 0.5359 
EFF79RA* 5 11% 3 7% 0.62 0.5359 
EFF80RA* 8 17% 3 7% 1.41 0.1582 
EFF81RA* 8 17% 2 4% 1.65 0.0989 
EFF82RA* 3 7% 1 2% 0.62 0.5359 
EFF83RA* 10 22% 2 4% 2.1 0.0356 
EFF84RA* 10 22% 2 4% 2.1 0.0356 
EFF85SA* 7 15% 1 2% 1.65 0.0989 
EFF86SS* 3 7% 0 0% 0.9 0.3692 
MEM87MA* 4 9% 0 0% 1.16 0.2456 
MEM88MS* 3 7% 0 0% 0.9 0.3692 
MEM89RA 7 15% 1 2% 1.65 0.0989 
MEM90RS* 4 9% 1 2% 0.9 0.3692 
MEM91RA 7 15% 1 2% 1.65 0.0989 
MEM92RS* 3 7% 0 0% 0.9 0.3692 
MEM93RS* 2 4% 1 2% 0.32 0.7482 
INQ46GA* 8 17% 0 0% 2.10 0.0356 
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INQ47GS* 4 9% 0 0% 1.16 0.2456 
INQ48TA* 9 20% 0 0% 2.32 0.0204 
INQ49TS* 4 9% 0 0% 1.16 0.2456 
INQ50TS* 3 7% 0 0% 0.9 0.3692 
INQ51EA* 9 20% 11 2% 2.1 0.0356 
INQ52ES* 5 11% 0 0% 1.41 0.1582 
INQ53ZA 10 22% 2 4% 2.1 0.0356 
INQ54ZS 5 11% 1 2% 1.16 0.2456 
INQ66CA* 12 26% 1 2% 2.73 0.0063 
INQ67CS* 7 15% 3 7% 1.16 0.2456 
SOL55GA* 8 17% 3 7% 1.41 0.1582 
SOL56GS* 5 11% 0 0% 1.41 0.1582 
SOL57AA* 5 11% 1 2% 1.16 0.2456 
SOL58AS* 5 11% 2 4% 0.9 0.3692 
SOL59OA* 9 20% 4 9% 1.41 0.1582 
SOL60OS* 7 15% 1 2% 1.65 0.0989 
SOL61PA* 10 22% 1 2% 2.32 0.0204 
SOL62PS* 3 7% 1 2% 0.62 0.5359 
SOL63PS* 3 7% 0 0% 0.9 0.3692 
SOL68RA* 8 17% 0 0% 2.1 0.0356 
SOL69RS* 4 9% 1 2% 0.9 0.3692 
SOL70DA* 8 17% 0 0% 2.1 0.0356 
SOL71DS* 2 4% 1 2% 0.32 0.7482 
       SELF-REALIZATION DEV DELAYS Analysis  ADHD Adolescent vs Controls 
 
 
Adolescent ADHD Adolescent Control 
  
SRD SRD n % SRD n % 
Fisher's 
z Sig. Level 
SR96SAW 6 13% 3 7% 0.9 0.3692 
SR97SAW 5 11% 7 15% -0.62 0.5359 
SR98SAW 5 11% 7 15% -0.62 0.5359 
SR99OAW 7 15% 9 20% -0.55 0.5823 
SR100OAW 8 17% 10 22% -0.53 0.5989 
SR101OAW 6 13% 9 20% -0.85 0.397 
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SR102OAW 9 20% 9 20% 0 1 
SR103OAW 9 20% 11 24% 0.51 0.6129 
SR104SAN 5 11% 1 2% 1.16 0.2456 
SR105SAN 6 13% 3 7% 0.9 0.3692 
SR106SAN 8 17% 10 22% -0.53 0.5987 
 
      
SELF-DETERMINATION DEV DELAYS Analysis  ADHD Adolescent vs Controls 
 
 
Adolescent ADHD Adolescent Control 
  
SDD SDD n % SDD n % 
Fisher's 
z Sig. Level 
SD107GO 8 17% 6 13% 0.58 0.5612 
SD108GO 7 15% 10 22% -0.81 0.4202 
SD109GO 3 7% 9 20% -1.65 0.0989 
SD110PL 12 26% 6 13% 1.58 0.1148 
SD111PL 12 26% 9 20% 0.75 0.4563 
SD112PL 10 22% 10 22% 0 1 
       
       
Executive Function Deficit Analyses - Child ADHD vs Adolescent ADHD 
 
 
Child ADHD Adolescent ADHD 
  
EFD EFD n % EFD n % 
Fisher's 
z Sig. Level 
ATN1PA* 28 49% 20 44% 0.571 0.568 
ATN2PS* 25 44% 7 15% 3.12 0.0018 
ATN3FA* 39 68% 20 44% 2.54 0.011 
ATN4FS* 21 37% 12 26% 1.16 0.2448 
ATN5SA* 37 68% 23 57% 1.53 0.127 
ATN6SS* 28 49% 13 28% 2.15 0.0316 
ENG7IA* 31 54% 24 52% 0.224 0.8228 
ENG8IS* 19 33% 12 26% 0.797 0.4255 
ENG9EA* 32 56% 22 48% 0.84 0.4009 
ENG10ES* 19 33% 10 22% 1.3 0.1933 
ENG11HS* 26 46% 15 33% 1.34 0.1799 
ENG12HS* 28 49% 16 35% 1.46 0.1435 
ENG13HS* 12 21% 3 7% 1.78 0.0749 
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ENG14HS* 26 46% 13 28% 1.81 0.0711 
ENG15HS* 26 46% 16 35% 1.11 0.2661 
ENG16HA* 39 60% 12 26% 4.27 0.0002 
ENG17HS* 28 49% 15 33% 1.69 0.091 
ENG18SS* 28 49% 18 39% 1.01 0.3106 
ENG19SA* 28 49% 17 37% 1.24 0.2157 
ENG20SS* 25 44% 19 41% 0.26 0.7941 
ENG22PA* 31 54% 22 48% 0.66 0.508 
ENG23PS* 26 46% 13 28% 1.81 0.0711 
ENG24FA* 26 46% 24 52% -0.66 0.508 
ENG25FS* 22 39% 14 30% 0.86 0.3876 
ENG26FA* 13 23% 16 35% -1.34 0.1793 
ENG27FS* 12 21% 7 15% 0.76 0.4479 
ENG28TA* 28 49% 19 41% 0.79 0.4284 
ENG29TS* 25 44% 14 30% 1.39 0.1624 
OPT35NA 28 49% 29 63% -1.41 0.1577 
OPT36NS 27 47% 21 46% 0.17 0.8619 
OPT37NA 31 54% 21 46% 0.88 0.3783 
OPT38NS 27 47% 7 15% 3.45 0.0006 
OPT30DA 30 53% 15 33% 2.04 0.0417 
OPT31DS 27 47% 17 57% 1.06 0.2882 
OPT32DA 31 54% 11 24% 3.13 0.0018 
OPT33DS 31 54% 16 35% 1.99 0.047 
OPT34DS 37 47% 16 35% 3.04 0.0023 
OPT39CA 33 58% 31 67% -0.99 0.3232 
OPT40CS 23 40% 17 37% 0.35 0.7256 
OPT43BA 34 60% 28 61% -0.13 0.8997 
OPT44BS 31 54% 17 37% 1.76 0.0779 
OPT45BS 32 56% 21 46% 1.06 0.2896 
EFF72TA* 27 47% 21 46% 0.17 0.8619 
EFF73TS* 32 56% 21 46% 1.06 0.2896 
EFF74PA* 32 56% 17 37% 1.94 0.0526 
EFF75PS* 32 56% 19 41% 1.5 0.1344 
EFF76RA* 24 42% 16 35% 0.76 0.4485 
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EFF77RS* 17 30% 12 26% 0.42 0.6752 
EFF79RA* 32 56% 23 50% 0.62 0.5346 
EFF80RA* 29 51% 22 48% 0.31 0.7581 
EFF81RA* 26 46% 26 57% 0 1 
EFF82RA* 16 28% 8 17% -1.19 0.2352 
EFF83RA* 34 60% 20 44% 1.63 0.1023 
EFF84RA* 26 46% 18 39% 0.66 0.5086 
EFF85SA* 25 44% 18 39% 0.48 0.6284 
EFF86SS* 25 44% 13 28% 1.63 0.1029 
MEM87MA* 26 46% 18 39% 0.66 0.5086 
MEM88MS* 22 39% 6 13% 2.89 0.0039 
MEM89RA 26 46% 21 46% -0.004 0.9968 
MEM90RS* 28 49% 9 20% 3.11 0.0019 
MEM91RA 31 54% 24 52% 0.22 0.8228 
MEM92RS* 28 49% 15 33% 1.69 0.091 
MEM93RS* 18 32% 10 22% 1.12 0.2644 
INQ46GA* 30 53% 23 50% 0.27 0.7902 
INQ47GS* 30 53% 19 41% 1.14 0.2526 
INQ48TA* 34 60% 17 37% 2.29 0.022 
INQ49TS* 24 42% 21 46% -0.36 0.7181 
INQ50TS* 24 42% 27 59% -1.65 0.0941 
INQ51EA* 33 58% 24 52% 0.58 0.5612 
INQ52ES* 38 67% 21 46% 2.14 0.0321 
INQ53ZA 30 53% 26 57% -0.39 0.6936 
INQ54ZS 32 56% 22 48% 0.84 0.4009 
INQ66CA* 33 58% 27 59% -0.08 0.9346 
INQ67CS* 35 61% 18 39% 2.25 0.0246 
SOL55GA* 29 51% 31 67% -1.69 0.091 
SOL56GS* 32 56% 22 48% 0.84 0.4009 
SOL57AA* 31 54% 23 50% 0.44 0.6578 
SOL58AS* 32 56% 17 37% 1.94 0.0526 
SOL59OA* 31 54% 26 57% -0.28 0.8282 
SOL60OS* 25 4% 12 26% 1.87 0.0616 
SOL61PA* 30 53% 27 59% -0.62 0.5386 
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SOL62PS* 22 47% 14 30% 0.86 0.3876 
SOL63PS* 25 44% 20 44% 0.04 0.9689 
SOL68RA* 26 46% 28 61% -1.54 0.1233 
SOL69RS* 33 58% 15 33% 2.56 0.0106 
SOL70DA* 29 51% 14 30% 2.09 0.0365 
SOL71DS* 25 44% 11 24% 2.11 0.0348 
     
. 
 Executive Skill Deficit Analyses - Child ADHD vs Adolescent ADHD 
  
 
Child ADHD Adolescent ADHD 
  
ESD ESD n % ESD n % 
Fisher's 
z Sig. Level 
ATN1PA* 7 12% 3 7% 0.72 0.4691 
ATN2PS* 6 11% 3 7% 0.48 0.6305 
ATN3FA* 8 14% 5 11% 0.48 0.6305 
ATN4FS* 6 11% 1 2% 0.96 0.3396 
ATN5SA* 13 23% 8 17% 0.68 0.4978 
ATN6SS* 6 11% 3 7% 0.48 0.6305 
ENG7IA* 11 19% 6 13% 0.85 0.3953 
ENG8IS* 6 11% 3 7% 0.48 0.6305 
ENG9EA* 13 23% 7 15% 0.97 0.333 
ENG10ES* 5 9% 3 7% 0.22 0.8243 
ENG11HS* 8 14% 3 7% 0.96 0.3396 
ENG12HS* 14 25% 8 17% 0.88 0.3772 
ENG13HS* 6 11% 4 9% 0.22 0.8243 
ENG14HS* 5 9% 6 13% -0.7 0.4852 
ENG15HS* 9 16% 4 9% 0.96 0.3396 
ENG16HA* 5 9% 6 13% -0.7 0.4852 
ENG17HS* 7 12% 4 9% 0.48 0.6305 
ENG18SS* 10 18% 6 13% 0.63 0.6307 
ENG19SA* 11 19% 8 17% 0.25 0.8041 
ENG20SS* 14 25% 7 15% 1.17 0.242 
ENG22PA* 11 19% 6 13% 0.85 0.3953 
ENG23PS* 7 12% 4 9% 0.48 0.6305 
ENG24FA* 12 21% 6 13% 1.06 0.2873 
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ENG25FS* 8 14% 3 7% 0.96 0.3396 
ENG26FA* 5 9% 1 2% 0.4 0.6943 
ENG27FS* 4 7% 2 4% 0.22 0.8243 
ENG28TA* 10 18% 6 13% 0.63 0.5307 
ENG29TS* 7 12% 2 4% 0.96 0.3396 
OPT35NA 24 42% 10 22% 2.18 0.0289 
OPT36NS 18 32% 5 11% 2.51 0.0121 
OPT37NA 19 33% 10 22% 1.3 0.1933 
OPT38NS 8 14% 2 4% 1.17 0.2404 
OPT30DA 13 23% 1 15% 2.33 0.0196 
OPT31DS 16 28% 6 13% 1.85 0.0643 
OPT32DA 6 11% 5 11% 0.7 0.4852 
OPT33DS 9 16% 4 9% 0.96 0.3396 
OPT34DS 11 19% 4 9% 1.38 0.1664 
OPT39CA 16 28% 6 13% 1.85 0.0643 
OPT40CS 12 21% 4 9% 1.59 0.1127 
OPT43BA 15 26% 7 15% 1.37 0.1719 
OPT44BS 10 18% 5 11% 0.96 0.3396 
OPT45BS 11 19% 6 13% 0.85 0.3953 
EFF72TA* 18 32% 10 22% 1.16 0.2644 
EFF73TS* 15 26% 7 15% 1.37 0.1719 
EFF74PA* 13 23% 8 17% 0.68 0.4978 
EFF75PS* 10 18% 4 9% 1.17 0.2404 
EFF76RA* 8 14% 3 7% 0.96 0.3396 
EFF77RS* 6 11% 2 4% 0.72 0.4691 
EFF79RA* 16 28% 5 11% 2.15 0.0312 
EFF80RA* 12 21% 8 17% 0.47 0.6405 
EFF81RA* 15 26% 8 17% 1.08 0.2797 
EFF82RA* 1 2% 3 7% -1.04 0.3106 
EFF83RA* 10 18% 10 22% 0 1 
EFF84RA* 13 23% 10 22% 0.13 0.8974 
EFF85SA* 9 16% 7 15% 0.08 0.9362 
EFF86SS* 5 9% 3 7% 0.22 0.8243 
MEM87MA* 11 19% 4 9% 1.38 0.1664 
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MEM88MS* 7 12% 3 7% 0.72 0.4691 
MEM89RA 9 16% 7 15% 0.08 0.9362 
MEM90RS* 3 5% 4 9% -0.7 0.4852 
MEM91RA 7 12% 0 15% 0 0.1 
MEM92RS* 5 9% 3 7% 0.22 0.8243 
MEM93RS* 3 5% 2 4% 0.7 0.4852 
INQ46GA* 18 32% 8 17% 1.65 0.0994 
INQ47GS* 9 16% 4 9% 0.96 0.3396 
INQ48TA* 15 26% 9 20% 0.81 0.4202 
INQ49TS* 16 28% 4 9% 2.33 0.0196 
INQ50TS* 17 30% 3 7% 2.68 0.0073 
INQ51EA* 18 32% 9 20% 1.38 0.1682 
INQ52ES* 12 21% 5 11% 1.38 0.1664 
INQ53ZA 18 32% 10 22% 1.12 0.2644 
INQ54ZS 11 19% 5 11% 1.17 0.2404 
INQ66CA* 18 32% 12 26% 0.61 0.5419 
INQ67CS* 13 23% 7 15% 0.97 0.333 
SOL55GA* 15 26% 8 17% 1.08 0.2797 
SOL56GS* 10 18% 5 11% 0.96 0.3396 
SOL57AA* 12 21% 5 11% 1.38 0.1664 
SOL58AS* 11 19% 5 11% 1.17 0.2404 
SOL59OA* 21 34% 9 20% 1.92 0.055 
SOL60OS* 16 28% 7 15% 1.56 0.1195 
SOL61PA* 20 35% 10 22% 1.48 0.1383 
SOL62PS* 12 21% 3 7% 1.78 0.0749 
SOL63PS* 15 26% 3 7% 2.33 0.0196 
SOL68RA* 24 42% 8 17% 2.69 0.0071 
SOL69RS* 12 21% 4 9% 1.59 0.1127 
SOL70DA* 15 26% 8 17% 1.08 0.2797 
SOL71DS* 10 18% 2 4% 1.59 0.1127 
 
 
 
 
 
    
. 
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SELF-REALIZATION DEV DELAYS Analysis  ADHD Child vs ADHD Adolescent 
 
 
Child ADHD Adolescent ADHD 
  
SRD SRD n % SRD n % 
Fisher's 
z Sig. Level 
SR96SAW 13 23% 6 13% 1.27 0.2041 
SR97SAW 10 18% 5 11% 0.96 0.3396 
SR98SAW 6 11% 5 11% 0.7 0.4852 
SR99OAW 14 25% 7 15% 1.17 0.242 
SR100OAW 15 26% 8 17% 1.08 0.2797 
SR101OAW 12 21% 6 13% 1.06 0.2873 
SR102OAW 12 21% 9 20% 0.13 0.8974 
SR103OAW 14 25% 9 20% 0.61 0.5452 
SR104SAN 12 21% 5 11% 1.38 0.1664 
SR105SAN 15 26% 6 13% 1.66 0.0965 
SR106SAN 13 23% 8 17% 0.68 0.4978 
 
      
SELF-DETERMINATION DEV DELAYS Analysis  ADHD Child vs ADHD Adolescent 
 
Child ADHD Adolescent ADHD 
  
SDD SDD n % SDD n % 
Fisher's 
z Sig. Level 
SD107GO 17 30% 8 17% 1.46 0.1435 
SD108GO 17 30% 7 15% 1.74 0.0813 
SD109GO 14 25% 3 7% 2.15 0.0312 
SD110PL 26 46% 12 26% 2.04 0.0412 
SD111PL 26 46% 12 26% 2.04 0.0412 
SD112PL 23 40% 10 22% 2.01 0.0442 
 
